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The Bakerian Lecture for 1809. 


On some new Electrochemical Researches on various Objects, par- 
ticularly the metallic Bodies, from the Alkalies, and Earths, 
and on some Combinations of Hydrogen. 


By Humpurey Davy, Esq. Sec. R. Ss F. Re Se Ee Me Re Ie Ao 
From the Philosophical Magazine. 
1. Introduction. 


i HAVE employed no inconsiderable portion of the 
time that has elapsed, since the last session of the Royal So- 
ciety, in pursuing the train of experimental inquiries on the 
application of Electricity to Chemistry, the commencement 
and progress of which this learned body has done me the 
honour to publish in their Transactions. 

In this communication I shall, as formerly, state the re- 
sults. I hope they will be found to lead to some views, and 
applications, not unconnected with the objects of the Bakeri- 
an Lecture : and though many of them are far from having 
attained that precision, and distinctness, which I could wish, 
yet still I flatter myself, that they will afford elucidations of 
some important and abstruse departments of chemistry, and 
tend to assist the progress of philosophical truth. 
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II. Some new Experimenis on the Metals from the 
fixed Alkalies. 


In the paper in which I first made known potassium and 
sodium to the Royal Society, I ventured to consider these 
bodies according to the present state of our knowledge, as 
undecompounded, and potash and soda as metallic oxides, 
capable of being decomposed and recomposed, like other bo- 
dies of this class, and with similar phenomena. 

Since that time, various repetitions of the most obvious of 
the experiments on this subject have been made in different 
parts of Europe. The generality of enlightened chemists 
have expressed themselves satisfied both with the experi- 
ments, and the conclusions drawn from them: but as usual- 
ly happens in a state of activity in science, and when the ob- 
jects of enquiry are new, and removed from the common or- 
der of facts, some inquirers have given hypothetical .explana- 
tions of the phenomena, different from those I adopted. 

M. M. Gay Lussac and Thenard, as I have mentioned on 
a former occasion, suppose potassium and sodium to be com- 
pounds of potash and soda with hydrogen ; a similar opinion 
seems to be entertained by M. Ritter. M. Curaudau* af- 
fects to consider them as combinations of charcoal, or of 
charcoal and hydrogen, with the alkalies ; and an Inquirert 
in our own country regards them as composed of oxygen and 
hydrogen. 

I shall examine such of those notions only as have been 
connected with experiments, and I shall not occupy the 
time of the society with any criticisms on matters of mere 
speculation. 

In my two last communications, I have given an account 
of various experiments on the action of potassium upon am- 
monia, the process from which M. M. Gay Lussac and 
Thenard derive their inferences. At the time that these 
papers were written, I had seen no other account of the ex- 


* Journal de Physique, June 1808. 
t Nicholson's Journal, August 1809, p. 258. 
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periments of the French chemists, than one given in a 
number of the Moniteur ; and as this was merely a sketch, 
which I conceived might be imperfect, I did not enter into 
4 minute examination of it. I have since seen a detail of 
their inquiry in the second volume of the Mem. d’Arcueil, 
a copy of which M. Berthollet has had the goodness to 
send me, and the publication of which is dated June 7, 
1809: and from this detail, it seems that they still retain 
their opinion ; but upon precisely the same grounds as 
those to which I have before referred. ‘That no step of the 
discussion may be lost to the society, I shall venture to state 
fully their method of operation“and of reasoning. 

They say that they heated potassium* in ammonia, and 
they found that a considerable quantity of ammonia was 
absorbed, and hydrogen produced ; and that the potassium 
became converted into an olive-coloured fusible substance ; 
by heating this substance strongly, they obtained three-fifths 
of the ammonia again, two-fifths as ammonia, one-fifth as 
hydrogen and nitrogen ; by adding a little water tothe re- 
siduum, they procured the remaining two-fifths, and found 
in the vessel in which the operation was carried on, nothing 
but potash.—Again, it is stated that by treating a new quan- 
tity of metal with the ammonia disengaged froin the fusible 
substance, they again obtained hydrogen, and an absorption 
of the ammonia ; and by carrying on the operation, they 
affirm that they can procure from a given quantity of am- 
monia, more than its volume of hydrogen. 

Whence, they ask, can the hydrogen proceed? Shall it 
be admitted that it is from the ammonia? But this, say 
they, is impossible ; for all the ammonia is reproduced. It 
must then come from the water which may be supposed to 
be in the ammonia, or from the metal itself. But the expe- 
riments of M. Berthollet, jun. prove that ammonia does 
not contain any sensible quantity of water. Therefore, say 
they, the hydrogen gas must be produced from the metal ; 


* Mem. d’Arcueil, tom. i. p. 309. 











































> 


a . ao a om ~ = ee ox 
ease onthe See Se ga ay pana Re MEN 
: = 7) 
ee we = = ar? 
~ ee 


gic, Sheil nO 
a 2S i A 


Se ‘ af > wey 


. _ 


~ Ee. pe 


wwe ee 


= = 2 — 
es Se nee gene ete eS EI Le > - = , 
~~ rr Cena TR A - — 
* ae Pe — eee ms - oabrnas 
[sass oe . = os as Pane 
7 





Cn RR Eg 


ee 


gm yn 


~~ 


“ Cy enter at ne TO eee eel ee 


rs ome 
a oo 


ee reer > ne 


nF 
- 
oF 
; 
> Hi 
; 


A 


a ns Me he ‘ ut 
s SS ST et eR OT 


104 On some new Electrochemical 


and as, when this gas is separated, the metal is transformed 
into potash, the metal appears to be nothing more than a 
combination of hydrogen, and that alkali. 

It is obvious, that even supposing the statement of these 
gentlemen correct, their conclusions may easily be contro- 
verted. They affirm that all the ammonia is reproduced ; 
but they do not obtain it without the addition of water. 
And of the oxygen which this would give to the potassium, 
and of the hydrogen which it might furnish, to reproduce 
the ammonia, they take no notice. 

Ihave shown by numerous experiments, many of which 
have been repeated before members of this society, that the 
results obtamed, by applying heat to the fusible substance, 
are very different from those stated by the ingenious French 
chemists, when the operations are conducted in a refined and 
accurate manner. 

In proportion as more precautions are taken to prevent 
moisture from being communicated to it, so in_ proportion is 
less ammonia regenerated ; and I have seldom obtained as 
much as one tenth of the quantity absorbed. And I have 
never procured hydrogen and nitrogen, in the proportions in 
which they exist in ammonia ; but there has been always an 
excess of nitrogen. 

The processes which I have detailed in the last Bakerian 
lecture, and in the appendix to it, show this ; and they like- 
wise show that a considerable quantity of potassium is al- 
ways revived. 

I have lately perfarmed the experiments, in a manner 
which I proposed, page 458 of the last volume of the Trans- 
actions, [Phil, Mag. vol. xxxiv. p, 344.] and the results 
have been very satisfactory ; as far as they relate to the 
question of the nature of potassium. 

I employed a tube of platina bored from a single piece, 
which having a stop-cock and adaptor of brass, connected 
with the mercurial apparatus, could be used as a retort ;_ the 
potassium was employed in quantities of from three to four 
grains, and the absorption of the ammonia conducted as 
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usual, in a retort of glass free from metallic oxides; and 
in a tray of platina. 

In some of the processes, in which the heat was rapidly 
applied, some of the gray matter, which I have formerly des- 
cribed asa pyrophorus, passed over in distillation, and in 
these cases there was a considerable deficiency of hydrogen, 
as well as nitrogen, in the results of the experiment; but 
when the heat was very slowly raised, the loss was much less 
considerable, and in several cases I obtained more than 
four-fifths of the potassium which had been employed ; and 
very nearly the whole of the nitrogen, existing in the am- 
monia that had been acted upon. 

I shall give an account of one process, conducted with 
scrupulous attention. The barometer was at 30.2in. ther- 
mometer at 54° Fahrenheit. ‘Three grains and a half of 
potassium were heated in 12 cubical inches of ammonia, 
7.5 were absorbed, and 3.2 of hydrogen evolved. The fu- 
sible substance was not exposed to the atmosphere, but 
was covered with dry mercury, and immediately introduced 
into the tube ; which, with its adaptors, was exhausted, and 
filled with hydrogen. They contained together eight-tenths 
of acubical inch. The heat was very slowly applied by 
means of a fire of charcoal, till the tube was ignited to 
whiteness. Nine cubical inches of gas were given off, and 
one half of a cubical inch remained in the retort and adap- 
tors. Of the nine cubical inches, one fifth of a cubical inch 
was ammonia, 10 measures of the permanent gas, mixed 
with 7°5 of oxygen, and acted upon by the electrical spark, 
left aresiduum of 7°5. The quantity of potassium formed, 
was such as to generate by its action upon water three cu- 
bical inches and three-tenths of hydrogen gas. 

Now if this experiment be calculated upon, it will be found, 
that 7-3——"2— to 7*3 of ammonia, and its electrical decom- 
position, would afford about 13:1 of permanent gas, contain- 
ing about 3°4 of nitrogen, and 9°7 of hydrogen. But the 3°2 
cubical inches of hydrogen, evolved in the first part of the 
process, added to the 5°8 evolved in the second part of the 
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process, =9; and the nitrogen in the 8°8 cubical inches of 
gas (or the 9—*2 of ammonia) will be about three, and if we 
estimate *$4 of hydrogen, and °16 of nitrogen, in the °5, 
remaining in the retort, there will be very little difference in 
the results of the analysis of ammonia by electricity, and by 
the action of potassium; and calculating. upon the eight-tenths 
of hydrogen pre-existing in the tube and adaptors, the loss 
of hydrogen will be found proportionally rather greater than 
that of nitrogen. 

In another experiment in which three grains of potassium 
were employed in the same manner, 6°78 cubical inches of 
ammonia were found to be absorbed, and 2°48 of hydrogen 
only generated. ‘The distillation was performed, the adap- 
tors and tube being full of common air: 8 cubical inches of 
gas were produced ; and there must have remained in the 
tubes and adaptors, the asme quantity of residual air as in 
the process last described. 

The 8 cubical inches of gas contained scarcely two-fifths 
of a cubical inch of ammonia; and the unabsorbable part 
detonated with oxygen, in the proportion of 11 to 6, gave a 
residuum of 7°5.—The barometer was at 30°2'", thermo- 
metor at 52° Fahrenheit. Dr. Pearson, Mr. Allen, and 
Mr. Pepys, were present during the whole of these opera- 
tions, and kindly assisted in the progress of them. 

Now 6°78—* of ammonia —6°38, and this quantity of gas 
decomposed by electricity, would afford 11°4 of permanent 
gas, consisting of 2°9 nitrogen, and 8°5 hydrogen ; but there 
are produced in this experiment of hydrogen, 2°48 in the 
first operation, and 4°28 in the second, and considering the 
nitrogen in the permanent gas as 3°32, °8 must be subtracted 
forthe common air; which would give 2°53 for the nitro- 
gen generated: and to these must be added, the quantity of 
hydrogen and nitrogen in the tubes and adaptors. 

The quantity of potassium regenerated was sufficient to 
produce 2°9 cubical inches of hydrogen. 

In all experiments of this kind, a considerable quantity of 
black matter separated during the time the potassium in the 
tube was made to act upon water. 
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This substance was examined. It was in the state of a fine 
powder. It had the lustre of plumbago, it was a conductor 
of electricity. When it was heated, it took fire at a tempe- 
rature below ignition ; and after combustion, nothing re- 
mained but minutely divided platina. 

I exposed some of it to heat in a retort containing oxygen 
gas ; there was a diminution of the gas ; and asmall quan- 
tity of moisture condensed on the upper part of the retort 
which proved to be mere water. 

I made two or three experiments, with a view to ascertain 
the quantity of this substance formed, and to determine more 
fully its nature. I found that in the process in which from 
three to four grains of potassium were made to act upon am- 
monia in a vessel of platina, and afterwards distilled in con- 
tact with platina, there were always from four to six grains 
of this powder formed; but I have advanced no farther in 
determining its nature, than in ascertaining, that it is pla- 
tina coinbined with a minute quantity of matter which affords 
water by combustion in oxygen. 

In the processes.on the action of potassium and ammonia, 
in which iron tubes were used, as appears from the experi- 
ments detailed in the last bakerian lecture, and the appendix, 
there is always a loss of nitrogen, a conversion of a portion 
of potassium into potash, and a production of hydrogen. 
When copper tubes are employed, the hydrogen bears a 
smaller proportion to the nitrogen, and more potassium is 
revived. 

In these experiments, in which platina has been used, there 
is little or no loss of potassium of nitrogen; but a loss smaller 
or greater of hydrogen. 

It will be asked, on what do these circumstances depend ? 
Does the affinity of certain metals for potassium prevent it 
from gaining oxygen from ammonia, and do platina and 
copper combine with a small quantity of hydrogen, or its 
basis? Or are there some sources of inaccuracy in those 
processes, in which nitrogen has appeared to be cecontposed ? 
The discussion of these difficult problems will be considered 
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in that part of this lecture, in which the nature of ammonia 
will be illustrated by some new experiments. The object of 
the present part of the inquiry is the demonstration of a part 
of chemical doctrine, no less important and fundamental to 
a great mass of reasoning, namely, that by the operation of 
potassium upon ammonia, it is not a metallic body that is de- 
compounded but the volatile alkali, and that the hydrogen 
produced does not arise from the potassium, as is asserted by 
the French chemists, but from the ammonia, as I have al- 
ways supposed ; the potassium in the most refined experi- 
ments is recovered, but neither the ammonia nor its elements 
can be reproduced, except by introducing a new body, which 


contains oxygen and hydrogen. 
I have made an experiment upon the action of sodium on 


ammonia, with the same precautions as in the experiments 
just detailed, a tray, and the same tube of platina being em- 
ployed. _ 

3: ,5, grains of sodium I found absorbed 9*1 of armmonia, 
and produced about 4°5 of hydrogen, and the fusible substance 
which was very similar to that from potassium, distilled, did 
not give off 4, of the ammonia that had disappeared ; and this 
small quantity I am inclined to attribute to the presence of 
moisture. The permanent gas produced, equalled twelve 
cubical inches, and, by detonation with oxygen, proved to con- 
sist of nearly two of hydrogen to one of nitrogen. Sodium 
was regenerated, but an accident prevented me from ascer- 
taining the quantity. 

Whoever will consider with attention, the mere visible phe- 
nomena of the action of sodium on ammonia, cannot, I con- 
ceive, fail to be convinced that it is the volatile alkali, and not 
the metal, which is decompounded in this process. 

As sodium does not act so violently upon oxygen, as potas- 
sium ; and as soda does not absorb water from the atmosphere 
with nearly so much rapidity as potash, sodium can be intro- 
duced into ammonia, much freer from moisture, than potas- 
sium. Hence, when itis heated in ammonia, there is no effer- 
vescence, or at least one scarcely perceptible. Its tint changes 
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to bright azure, and from bright azure to olive green, it be- 
comes quietly and silently converted into the fusible substance 
which forms upon the surface, and then flows off into the tray. 
It emits no elastic fluid, and gains its new form, evidently by 
combining with one part of the elementary matter of ammo- 
nia, whilst another part is suffered to escape in the form of 
hydrogen. 

It will not be necessary for me to enter into a very minute 
experimental examination of the opimion of M. Curaudau, 
that the metals of the alkalies are composed of the alkalies 
merely united to charcoal, the investigation upon which he 
has founded his conclusions, is neither so refined, nor so dif- 
ficult, as that which has been just examined. This gentleman 
has been misled by the existence of charcoal, as an accidental 
constituent in the metals he employed, ina manner much 
more obvious, than that in which M. M. Gay Lussac and 
Thenard have been misled by the moisture which interfered 
with their results. . 

M. Curaudau states, that when sodium is oxidated, car- 
bonic acid is formed. This I have never found to be the case, 
except when the sodium was covered by a film of naphtha. 
I burnt two grains of sodium in eight cubical inches of oxy - 
gen: nearly two cubical inches of oxygen were absorbed, and 
soda in a state of extreme dryness, so that it could not be li- 
quefied by a heat below redness, formed. This soda did not 
give out an atom of carbonic acid, during its solution in mu- 
riatic acid. ‘Three grains of sodium were made to act upon 
water; they decomposed it with the phenomena which I 
have described in the Bakerian lecture for 1807. Nearly six 
cubical inches of hydrogen were produced. No charcoal se- 
parated ; no carbonic acid was evolved, r found dissolved 
in the water. Whether the metals of potash or soda were 
formed by electricity, or by the action of ignated iron on the 
alkalies, the results were the same. When charcoal is used 
in experiments on potassium or sodium, they usually contain 
4 portion of it in combination; and it appears from M. Curau- 
dau’s method of decomposing the alkalies, that his metals 

2 
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must have been carburets, not of potash and soda, but of poe 
tassium and sodium. 

M. Ritter’s argument, in favor of potassium and sodiuma 
being compounds of hydrogen, is their extreme lightness. 
This argument I had in some measure anticipated, in my pa- 
per on the decomposition of the earths ; no one is more easily 
answered. Sodium absorbs much more oxygen than potas- 
sium, and on the hypothesis of hydrogenation, must contain 
much more hydrogen; yet though soda is said to be lighter 
than potash, in the proportion of 13 to 17 nearly,* yet sodium 
is heavier than potassium in the proportion of 9 to 7, at 
least. 

On the theory which I have adopted, this circumstance is 
what ought to be expected. Potassium has a much stronger 
affinity for oxygen than sodium; and must condense it much 
more, and the resulting higher specific gravity of the combi- 
nation is a necessary consequence. ) 

M. Ritter has stated, that of all the metallic substances he 
tried for producing potassium by negative Voltaic electricity, 
tellurium was the only one by which he could not procure it. 
And he states the very curious fact, that when a circuit of 
electricity is completed in water, by means of two surfaces of 
tellurium, oxygen is given off at the positive surface, no hy- 
drogen at the negative surface, but a brown powder, which 
he regards as a hydruret of tellurium, is formed and separates 
from it ; and he conceives that the reason why tellurium pre- 
vents the metallization of potash is, that it has a stronger at- 
traction for hydrogen than that alkali. 

These circumstances of the action of tellurium upon water, 
are so different from those presented by the action of other 
metals, that they can hardly fail to arrest the attention of che- 
mical inquirers. I have made some experiments on the sub- 
ject, and on the action of tellurium on potassium, and I find 
that instead of proving that potassium is a compound of pot- 
ash and hydrogen, they confirm the idea of its being as yet like 
other metals undecompounded. 

* Hassenfratz, Annal. de Chim. tome xxvul. p. 11. 
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When tellurium is made the positive surface in water, oxy- 
gen 1s given off; when it is made the negative surface, the 
Voltaic power being from a battery composed of: a number 
of plates exceeding 300, a purple fluid is seen to separate 
from it, and diffuse itself through the water; the water gra- 
dually becomes opaque and turbid, and at last deposits a brown 
powder. The purple fluid is, I find, a solution of a com- 
pound of tellurium and hydrogen in water; which, in being 
diffused, is acted upon by the oxygen of the common air, dis- 
solved in the water, and gradually loses a part of its hydro- 
gen, and becomes a solid hydruret of tellurium. The com- 
pound of hydrogen and tellurium produced at the negative 
pole when uncombined is gaseous at common temperatures, 
and when muriatic acid or sulphuric acid are present in the 
water, it is not dissolved, but is given off, and may be col- 
lected and examined. 

I acted upon potash by means of a surface of tellurium, 
negatively electrified, by a part of the large Voltaic apparatug 
lately constructed on a new plan in the laboratory of the Roy- 
al Institution, an account of which, with figures, will be found 
annexed to this paper. 1000 double plates were used. The 
potash was in the common state, as to dryness. There was 
a most violent action, and a solution of the tellurium, with 
much heat, and a metallic mass, not unlike nickel in colour, 
was formed ; which when touched by water, did not inflame 
nor effervesce, but rendered the water of a beautiful purple 
colour, and when thrown into water, entirely dissolved, ma- 
king a bright purple tincture. It immediately occurred to me» 
that the whole of the hydrogen, which in common cases 
would have been furnished from the decomposition of the 
water, had in this instance combined with the tellurium, and 
that the te//urettea hydrogen (if the name may be used) had 
formed with the oxidated potassium, 2. e. the potash, a pecu- 
liar compound, soluble in water; and this I found to be the 
case; for on pouring a little diluted muriatic acid into the 
mixture, it effervesced violently, and gave a smell very like 
that of sulphuretted bydrogen ; metallic tellurium was form- 
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ed where it came in contact with the air, and muriate of pot- 
ash was found dissolved in the mixture. 

It seemed evident from this fact, that in the action of tellu- 
rium negatively electrified upon potash, potassium was pro- 
duced as in all other cases, and that it combined with the tel- 
lurium, and formed a peculiar alloy; and this opinion was 
further confirmed, by the immediate action of potassium up- 
on tellurium. When these metals were gently heated in a re- 
tort of green glass, filled with hydrogen gas, they combined 
with great energy, producing most vivid heat and light, and 
they composed an alloy of a dark copper hue, brittle, infusible 
at a heat below redness, and possessing a crystalline fracture. 
When the tellurium was in excess in this mixture, or even 
nearly equal to the potassium in quantity, no hydrogen was 
evolved by the action of the alloy upon water; but the com- 
pound of telluretted hydrogen and potash was formed, which 
remained dissolved in the fluid, and which was easily decom- 
posed by an acid. 

The very intense affinity of potassium and tellurium for 
each other, induced me to conceive that the decomposition of 
potash might be easily effected, by acting on the oxide of tel. 
jurium and potash at the same time, by heated charcoal ; and 
I soon proved that this was the case. About 100 grains of ox- 
ide of tellurium, and 20 of potash, were mixed with 12 grains 
of well burnt charcoal in powder, and heated ina green glass 
retort; before the retort became red there was a violent ac- 
tion, much carbonic acid was given off, a vivid light appeared 
m the retort, and there was found in it the alloy of tellurium 
and potassium. 

In attempting to reduce some oxide of tellurium by char- 
coal, which Mr. Hachctt had the kindness to give me for the 
purposes of these experiments, and which must have been 
precipitated by potash, or from a solution in potash, I found 
that a sufficient quantity of alkali adhered to it, even after it 
had been well washed, to produce an alloy of potassium and 


tellurium ; but in this alloy the potassium was in very smal! 
quantity. It was ofa steel gray colour, very brittle, and much 
more fusible than tellurium. 
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I shall not arrest the progress of discussion, by entering at 
present into a minute detail of the properties of the aeriform 
compound of tellurium and hydrogen; I shall mention merely 
some of its most remarkable qualities and agencies, which, as 
will be shown towards the close of this paper, tend to eluci- 
date many points immediately connected with the subject in 
question. The compound of tellurium and hydrogen is more 
analagous to sulphuretted hydrogen, than to any other body. 
The smell of the two substances is almost precisely the same.* 
Its .queous solution is of a claret colour ; but it soon becomes 
brown, and deposits tellurium, by exposure to air. When dis- 
engaged from an alkaline solution by muriatic acid, it red- 
dens moistened litmus; but after being washed in a small 
quantity of water, it loses this property ; but in this case like- 
wise it is partially decomposed by the air in the water; so 
that it is not easy to say, whether the power is inherent in it, 
or depends upon the diffiusion of a small quantity of muriatic 
acid through it. In other respects, it resembles a weak acid, 
combining with water, and with the alkalies. It precipitates 
most metallic solutions. It is instantly decomposed by oxy- 
muriatic acid, depositing a film, at first metallic, but which is 
soon converted into muriate of tellurium.t 










































* In some experiments, made on the action of tellurium and po- 
tassium, in the laboratory of my friend John George Children, 
Esq. of Tunbridgé, in me Mr. Children, Mr. Pepys, and Mr. 
Warburton co-operated, the analogy between the two substances 
struck us so forcibly, as for some time to induce us to conceive that 
tellurium might contain sulphur, not manifested in any other way 
but by the action of Voltaic electricity, or by potassium; and some 
researches made upon the habitudes of different metallic sulphurets 
at the Voltaic negative surface, rather confirmed the suspicion ; 
for most of the sulphurets that we tried, which were conductors of 
electricity, absorbed hydrogen in the Voltaic circuit. The great 
improbability, however, of the circumstanee that sulphuric acid, or 
sulphur in any state of oxygenation could exist in a metallic solution, 
which was not manifested by the action of barytes, induced me to 
resist the inference; and further researches, made in the laboratory 
ofthe Royal Institution, proved that the substance in question was 
@ new and singular combination. 

t From the results of one experiment which I tried, it seems that 
tellurium, merely by being heated strongly in dry hydrogen, en- 
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As arsenic has an affinity for hydrogen, it occurred to me 
as probable, that it would present some phenomena analogous 
to those offered by tellurium, in its action upon potassium, 
and in its operation upon water, when electrified. 

Arsenic made the negative surface, in water, by means of 
a part of the new battery, containing €00 double plates, be- 
came dark-coloured, and threw down a brown powder ; but 
it likewise gave off a considerable quantity of inflammable 
gas. 

Arsenic negatively electrified in a solution of potash, like- 
wise afforded elastic matter ; but in this case the whole solu- 
tion took a deep tint of brown, and was pellucid; but it be- 
came turbid, and slowly deposited a brown powder, by the 
action of an acid. When arsenic was made the negative sur- 
face, in contact with solid potash, an alloy of arsenic and po- 
tassium was formed of a dark gray colour, and perfectly me- 
tallic; it gave off arseniuretted hydrogen by the action of 
water with inflammation, and deposited a brown powder. 

When potassium and arsenic* were heated together in hy- 
drogen gas, they combined with such violence as to produce 
the phenomena of inflammation, and an alloy was produced 
of the same kind as that formed by means of the Voltaic bat- 
tery. 

As tellurium and arsenic both combine with hydrogen, it 
appeared to me probable, that by the action of alloys of po- 


ters into combination with it. An accident prevented me from as- 
certaining whether the compound so formed, is exactly the same as 
that described in the text. 

* In reasoning upon the curious experiment of Cadet, of the pro- 
duction of a volatile pyrophorus by the distillation of acetite of pot- 
ash, and white oxide of arsenic, Fourcroy Connais Chem. tom. vni. 

. 197, I conceived it probable, that this pyrophorus was a volatile 
alloy of potassium and arsenic. But from a repetitiou of the pro- 
cess I find, that though potash is decompounded in this operation, 
yet that the volatile substance 1s not an alloy of potassium, but con- 
tains charcoal and arsenic, probably with hydrogen. The gases not 
absorbable by water given off in this operation, are peculiar. Their 
smell is intensely fetid. ‘They are inflammable, and seem to contain 
charcoal, arsenic, and hydrogen: whether they are mixtures of va- 
= gases, or a singie compound, | am not at present able to de- 
eide. 
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tassium, with tellurium and arsenic, upon ammonia, some 
new phenomena would be obtained, and probably, still fur- 
ther proofs of the decomposition of the volatile alkali, in this 
process afforded ; and this I found was actually the case. 

When the easily fusible alloy of tellurium with potassium, 
in small quantity, was heated in ammonia, the surface lost its 
metallic splendor, and a dark brown matter was formed, 
which gave ammonia by exposure to air; and the elastic 
fluid, which was generated in this operation, consisted of 
four-sixths nitrogen, instead of being pure hydrogen, as in 
the case of the action of potassium alone. 

The alloy of arsenic and potassium, by its action upon am- 
monia, likewise produced a gas which was principally nitro- 
gen ; so that if it be said that the metal, and not the volatile 
alkali, is decomposed in processes of this kind, it must be 
considered in some cases as a compound of nitrogen, and in 
others a compound of hydrogen ; which are contradictory as- 
sumptions. 

None of the chymists who have speculated upen the zma- 
ginary hydrogenation of potash, as far as my knowledge ex- 
tends, have brought forward any arguments of analysis, or 
synthesis. Their reasonings have been founded, either upon 
distant analogies, or upon experiments in which agents, which 
they did not suspect, were concerned. No person, I believe, 
has attempted to show that when potassium or sodium is 
burnt in oxygen gas, water is formed, or that water is gene- 
rated when potassium decomposes any of the acids ;* and no 


* When in October, 1807, I obtained a dark-coloured combus- 
tib'e substance from boracic acid, at the negative pole in the Vol- 
taic cireuit, T concluded that the acid was probably decomposed, 
according to the common law of electrical decomposition. In March 
1808, I made further experiments on this substance, and ascertain- 
ed that it produced acid matter by combustion ; and I announced 
the decomposition in a public lecture delivered in the Royal Insti- 
tution, March 12. Soon after, I heated a small quantity of potas- 
sium, in contact with dry boracic acid, no water was given oft in the 
operation, and I obtained the same substance as I had procured by 
electricity. M.M. Gay Lussac and Thenard have likewise operated 
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one has been able to form potassium, by combining hydrogen 
with potash. I stated inthe Bakerian lecture for 1807, ‘hat 
when potassium and sodium were burnt in oxgen gas, tie pure 
alkalies were formed in a state of extreme dryness; and that 
100 parts of potassium absorb about 18 parts of oxygen, and 
100 parts of soda about 34 parts. Though, in the experiments 
from which these deductions were made, very small quanti- 
ties Only of the materials were employed yet still, from fre- 
_ quent repetitions of the process, I hoped that they would ap- 
proach to accuracy ; and I am happy to find that this is the 
case; for the results differ very little in some experiments 
which I have made upon considerable portions of potassium 
and sodium, procured by chemical decomposition. 

When potassium is burnt in trays of platina, in oxygen gas 
that has been dried by ignited potash, the absorption of oxy- 
gen is about 33 of a cubical inch for every grain of the metal 
consumed ; and when sodium is burnt in a similar manner, 
about a cubical inch is taken up for every grain.* The alka- 
lies so formed, are only imperfectly fusible at a red heat; 
and do not, like the easily fusible alkalies, give indications of 
the presence of moisture. 

M. D’Arcet has shown by some very weil conducted in- 
quirices, that potash and soda,j in their common state, contain 
a considerable proportion of water; and M. Berthollet con- 
cludes, that 100 parts of potash, that have been kept for some 
time in fusion, contain 13°89 parts of water, which is lost 
when the’alkali enters into combination with muriatic acid; 
and the same sagacious observer, from some very minute ex- 


upon boracic acid, by potassium, and they conclude that they have 
decompounded it ; but this does not follow from their theory, unless 
they prove that water is given off in the operation, or combined 
with the borate of potash: the legitimate conclusion to be drawn 
from the processes, on their hypothesis, was, that they had made 2 
hydruret of boracic acid. 

* The quantities of gas given out by the operation of water, are 
in a similar ratio. See page 43, of the last Bakerian lecture, [Phil. 
Mag. vol. xxxiil. p. 432.] and page 26 of this paper [p. 136 and 
137 preceding.] 

t Annales de Chimie, Nov. 1808, page 175. 
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periments, infers, that muriate of potash, which has been ig- 

nited, contains in the 100 parts 66°66 potash, and 33°34 mu- 
riatic acid, a determination which differs very little from that 
of Bucholz. 

To determine the relation of the dryness of the potash, 
formed from potassium, to that which has been considered 
as freed from the whole or the greatest part of its water, in 
muriate of potash, I made several experiments. I first at- 
tempted to convert a certain quantity of potassium into pot- 
ash, upon the surface of liquid muriatic acid ; but in this case 
the heat was so intense, and hydrogen holding potassium in 
solution was disengaged with so much rapidity, that there 
was a considerable loss of alkali; yet even under these cir- 
cumstances, I obtained from ten parts of potassium 17°5 of 
dry muriate of potash. The most successful and the only 
mode which I employed, that can be entirely depended upon, 
was that of converting potassium into muriate of potash, in 
muriatic acid gas. I shall give the results of two experiments 
made in this manner: five grains of potassium inserted in 2 
tray of platina, were made to act upon 19 cubical inches of 
muriatic acid gas, that had been exposed to muriate of lime ; 
by the application of a gentle heat, the potassium took fire, 
and burnt with a beautiful red light ;* and the whole mass 
appeared in igneous fusion ; a little muriate of potash in the 
state of a white powder, sublimed and collected in the top of 
the vessel in which the experiment was made. Nearly 14 
cubical inches of muriatic acid gas were absorbed, and about 
five of hydrogen were produced. ‘The increase of weight of 
the tray was about 4°5 grains; and it did not lose any weight 
by being ignited. 

The second experiment was conducted with still more at- 
tention to minuteness. Eight grains of potassium were em- 
ployed ; above 22 cubical inches of muriatic acid gas were 
consumed ; the potassium burnt with the same brilliant phe- 
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* Asa retort exhausted of common air was used, the small quan- 
ity of residual common air may have been eutinadiall with this vi- 
vidness of combustion. 
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nomena as in the last experiment, and the increase of weight 
of the tray was 67 grains. The muriate of potash was kept 
for some minutes in fusion in the tray, till a white fume be- 
gan to rise from it, but it did not lose the ,'; of a grain in 
weight. After the muriate of potash had been washed out of 
the tray, and it had been cleaned and dried, it was found to 
have lost about a third of a grain, which was platina in a me- 
tallic state, and that had alloyed with the potassium where it 
was in contact with the tray, during the combustion. There 
Was no appearance of any water being separated ia the pro- 
cess. A little muriate of potash sublimed ; this was washed 
out of the retort, and obtained by evaporation: it did not 
equal } of a grain. 

Now if the data for calculation be taken from this last ex- 
periment, 8 grains of potassium will combine with 1°4 grains 
of oxygen, to form 9°4 grains of potash, and 6.6—1°4—5°2, 
the quantity of muriatic acid combined with the potash, which 
would give in the 100 parts in muriate of potash, 35°6 of acid, 
and 6%°4 of potash; but 35.6 of muriatic acid, according to 
M. Berthollet’s estimation, would demand 71°1 of alkali, in 
the state of dryness in which it exists in muriate of potash, 
and 71*1—64°4—6°7—-so that the potash taken as a standard 
by M. Berthollet, contains at least 9 per cent. more water 
than that existing in the potash formed by the combustion of 
potassium in muriatic acid gas, which consequently may with 
much more propriety be regarded as the dry alkali.* 

After these illustrations, I trust the former opinions which 
I ventured to bring forward, concerning the metals of the fixed 
alkalies, will be considered as accurate, and that potassium 
and sodium can with no more propriety be considered as com- 
pounds, than any of the common metallic substances ; and that 
potash and soda, as formed by the combustion of the metals, 
are pure metallic oxides, in which no water is known te 
exist. 
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* Consequently M. Berthollet’s fused potash must contain near- 
ly 23 per cent. of water. From my own observations I am inclined 
to believe, that potash kept for some time in a red heat contains 16 
or 17 percent. of water, taking the potash formed by the combus- 
tion ewes as the dry decked 
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These conclusions must be considered as entirely indepen- 
dent of hypothetical opinions, concerning the existence of hy- 
drogen in combustible bodies, as a common principle of in- 
flammability, and of intimately combined water, as an essen- 
tial constituent of acids, alkalies, and oxides: this part of the 
inquiry I shall reserve for the conclusion of the lecture, and 
I shall first consider the nature of the metal of ammonia, and 
the metals of the earths. 


III. Experiments on Nitrogen, Ammonia, and the Amalgam 
Jrom Ammonia. 


One of the queries that I advanced, in attempting to rea- 
son upon the singular phenomena produced by the action of 
potassium upon ammonia, was, that nitrogen might possibly 
consist of oxygen and hy drogen, or that it might be compos- 
ed from water. 

I shall have to detail in this section a great number of la- 
borious experiments, and minute and tedious processes, made 
with the hopes of solving this problem. My results have been 
for the most part negative ; but I shall venture to state them 
fully, because I hope they will tend to elucidate some points 
of discussion, and may prevent other chymists from pursuing 
the same paths of inquiry, and which at first view do not ap- 
pear unpromising. 

The formation of nitrogen has been often asserted to take 
place in many processes, in which none of its known combina- 
tions were concerned. It is not necessary to enter into the 
discussion of the ideas entertained by the German chemists, 
on the origin of nitrogen, produced during the passage of wa- 
ter through red-hot tubes, or the speculations of Girtanner, 
founded on these and other erroneous data: the early disco- 
very of Priestly on the passage of gases through red-hot tubes 
of earthen ware, the accurate researches of Berthollet, and 
the experiments of Bouillon La Grange, have afforded a com- 
plete solution of this problem. 

One of the most striking cases, in which nitrogen has been 
supposed to appear without the presence of any other matter 
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but water, which can be conceived to supply its elements, ig 
in the decomposition and recomposition of water by electrici- 
ty-* To ascertain if nitrogen could be generated in this man- 
ner, I had an apparatus made, by which a quantity of water 
could be acted upon by Voltaic electricity, so as to produce 
oxygen and hydrogen with great rapidity, and in which these 
gases could be detonated, without the exposure of the water 
to the atmosphere ; so that this fluid was in contact with pla- 
tina, mercury, and glass only ; and the wires for completing 
the Voltaic and common electrical circuit were hermetically 
inserted into the tube. 500 double plates of the Voltaic com- 
bination were used, in such activity that about the eighth of 
a cubical inch of the mixed gases, upon an average, was pro- 
duced from 20 to 30 times in every day. The water used in 
this experiment was about a half a cubic inch; it had been 
carefully purged of air by the air pump, and by boiling, and 
had been introduced into the tube, and secured from the in- 
fluence of the atmosphere whilst warm. After the first deto- 
nation of the oxygen and hydrogen, which together equalled 


about the eighth of a cubical inch, there was a residuum of 
about 43 of the volume of the gases; after every detonation 
this residuum was found to increase, and when about 50 de- 


tonations had been made, it equalled rather more than 1 of 
the volume of the water, 2. ¢. } of a cubical inch. It was ex- 
amined by the test of nitrous gas; it contained no oxygen; 
six measures mixed with three measures of oxygen diminish- 
ed to five ; so that it consisted of 2°6 of hydrogen, and 3:4 of 
a gas having the characters of nitrogen. 

This experiment seemed in favour of the idea of the pro- 
duction of nitrogen from pure water in these electrical pro- 
cesses ; but though the platina wires were hemetically sealed 
into the tube, it occurred to me as possible that at the moment 
of the explosion by the electrical discharge, the sudden ex- 
pansions and contractions might occasion some momentary 

* See Dr. Pearson’s elaborate experiments, on the decomposi- 


iion of water by electrical explosions, Nichelson’s Journal, Ato. 
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communication with the external air through the aperture ; 
and I resolved to make the experiments in a method by which 
the atmosphere was entirely excluded. This was easily done 
by plunging the whole of the apparatus, except the upper parts 
of the communicating wires, under oil, and carrying on the 
process as before. In this experiment the residuum did not 
seem to increase quite so fast as in the former one. It was 
carried on for nearly two months. After 340 explosions, the 
permanent gas equalled ,%% of a cubical inch. It was careful- 
ly examined : six measures of it, detonated with three mea- 
sures of oxygen, diminished to rather less than one measure ; 
a result which seems to show, that nitrogen is not formed du- 
ring the electrical decomposition and recomposition of water, 
and that the residual gas is hydrogen. That the hydrogen is 
in excess, may be easily referred to a slight oxidation of the 
platina. 

The refined experiments of Mr. Cavendish on the deflagra- 
tion of mixtures of oxygen, hydrogen, and nitrogen, lead di- 
rectly to the conclusion, that the nitrous acid sometimes ge- 
nerated in experiments on the production of water, owes its 
origin to nitrogen, mixed with the oxygen and hydrogen, and 
is never produced from those two gases alone. In the Bake- 
rian lecture for 1806, I have stated several facts, which seem 
to show that the nitrous acid, which appears in many proces- 
ses of the Voltaic electrization of water, cannot be formed, 
unless nztrogen be present. 

Though in these experiments I endeavoured to guard with 
great care against all causes of mistake, and though I do not 
well see how I could fall into an error, yet I find that the as- 
sertion, that both acids and alkalies may be produced from 
pure water, has again been repeated.* The energy with which 
the large Voltaic apparatus, recently constructed in the Royal 
Institution, acts upon water, enabled me to put this question 
to a more decided test than was before in my power. I had 
formerly found in an experiment, in which pure water was 


* Nicholson’s Journal, August 1809, p. 258. 
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electrified in two gold cones in hydrogen gas, that no nitrous 
acid nor alkali was formed. It might be said, that in this case 
the presence of hydrogen dissolved in the water, would pre- 
vent nitrous acid from appearing; I therefore made two se- 
ries of experiments, one im a jar filled with oxygen gas, and 
the other in an apparatus in which glass, water, mercury, and 
wires of platina only, were present. | 

In the first series 1000 double plates were used, the two 
cones were of platina, and contained about ,4 of a cubical 
inch each, and filaments of asbestus were employed, to con- 
nect them together. in these trials, when the batteries were 
in full action, the heat was so great, and the gases were disen- 
gaged with so much rapidity, that more than half the water 
was lost in the course o: a few minutes. By using a weaker 
charge, the process was carried on for some hours, and in 
some cases for from two or three days. In no instance, in 
which slowly distilled water was employed, and in which the 
receiver was filled with pure oxygen from oxymuriate of pot- 
ash, was any acid or alkali exhibited in the cones ; even when 
nitrogen was present, the indications of the production of acid 
and alkaline matter were very feeble ; though, if the asbestus 
was touched with unwashed hands, or the smallest particle of 
neutro-saline matter mitroduced, there was an immediate se- 
paration of acid and alkali, at the points of contact of the as- 
bestus with the platina, which could be made evident by the 
usual tests. 

In the second series of experiments, the oxygen and hydro- 
gen produced from the water were collected under mercury, 
and the two portions of water communicated directly with 
each other. In several trials made in this way, with a com- 
bination of 500 plates, and continued for some days, it was 
always found that fixed alkali separated in the glass negative- 
ly electrified; and a minute quantity of acid, which could 
barely be made evident by litmus, in the glass positively 
electrified. This acid rendered cloudy nitrate of silver. 
Whether its presence was owing to impurities which might 
rise in distillation with the mercury, or to muriatic acid exist+ 
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ing in the glass, I cannot say; but as common salt perfectly 
dry is not decomposed by silex, it seems very likely that mu- 
riatic acid in its arid state may exist in combination in glass. 

I tried several experiments on the ignition and fusion of 
platina by Voltaic electricity, in mixtures of the vapour of 
water and oxygen gas. I thought it possible, if water could 
be combined with more oxygen, that this heat, the most in- 
tense we are acquainted with, might produce the effect. When 
the oxygen was mixed with nitrogen, nitrous acid was form- 
ed; but when it consisted of the last portions from oxymu- 
riate of potash, there was not the slightest indication of such 
a result. | 

Water in vapour was passed through oxide of manganese, 
made red-hot in a glazed porcelain tube, the bore of which 
was nearly an inch in diameter; in this case a solution of ni- 
trous acid, sufficiently strong to be disagreeably sour to the 
taste, and which readily dissolved copper, was formed. 

This experiment was repeated several times, and, when the 
diameter of the tube was large, with precisely the same re- 
sults) When red oxide of lead was used instead of oxide of 
manganese, no acid was however generated; but upon this 

substance a single trial only was made, and that in a small 
tube, so that no conclusion can with propriety be drawn from 
this failure. 

I stated in the last Bakerian lecture, that in attempting to 
produce ammonia from a mixture of charcoal and pearlash, 
that had been ignited by the action of water, in the manner 
stated by Dr. Woodhouse, I failed in the trail in which the 
mixture was cooled in contact with hydrogen. I have since 
made a number of similar experiments. In general, when the 
mixture had not been exposed to air, there was little or no 
indication of the production of the volatile alkali; but the re- 
sult was not so constant as to be entirely satisfactory ; and 
the same circumstances could not be uniformly obtained in 
this simple form of the experiment. I had an apparatus made 
in which the phenomena of the process could be more rigo- 
rously examined. Pure potash and charcoal, in the proportion 
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of one to four in weight, were ignited in the middle of a tube 
of iron, furnished with a system of stopcocks, and connected 
with a pneumatic apparaius, in such a manner that the mix. 
ture could be cooled in contact with the gas produced during 
the operation ; and that water exhausted of air could be made 
to act upon the cooled mixture, and afterwards distilled from 
it: figures of this apparatus, and an account of the manner 
in which it was used, are annexed to this paper. In this place 
I shall state merely the general results of the operations, 
which were carried on for nearly two months, a variety of 
precautions being used to prevent the interference of nitro- 
gen from the atmosphere. 

In all cases in which the water was brought in contact with 
the mixture of charcoal and potash, when it was perfectly 
cool, and afterwards distilled from it by a low heat, it was 
found to hold in solution small quantities of ammonia; when 
the operation was repeated upon the same mixture, ignited a 
second time, the proportion diminished ; in a third operation 
it was sensible, but in the fourth barely perceptible. The 
same mixture, however, by the addition of a new quantity 
of potash, again gained the power of producing ammonia in 
two or three successive operations; and when any mixture 
had ceased to give ammonia, the power was not restored by 
cooling it in contact with air. 

Ammonia was produced in a case in which more than 200 
cubical inches of gas had passed over from the action of water 
upon a mixture, and when the last portions only were pre- 
served in contact with it during the cooling. In a compara- 
tive trial it was however found, that considerably more am- 
monia was produced, when a mixture was cooled in contact 
with the atmosphere, than when it was cooled in contact with 
the gas developed in the operation. 

I shall not attempt to draw any conclusions from these pro- 
cesses. It would appear from some experiments of M. Ber- 
thollet, that nitrogen adheres very strongly to charcoal.* 
‘The circumstances that the ammonia ceases to be produced 


* Mem. d@’ Arcueil, tom. il. page 485. 
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after a certain number of operations, and that the quantity is 
much greater when free nitrogen is present, are perhaps 
against the idea that nitrogen is composed in the process. 
But till the weights of the substances concerned and produc- 
ed in these operations are compared, no correct decision on 
the question can be made. | 

The experiments of Dr. Priestly upon the production of 
nitrogen, during the freezing of water, induced that philoso- 
pher to conceive, either that water was capable of being con- 
verted into nitrogen, or that it contained much more nitro- 
gen than is usually suspected. | 

I have made some repetitions of his processes. A quantity 
of water (about a cubical inch and a quarter,) that had been 
produced from snow, boiled and inverted over mercury whilst 
hot, was converted into ice, and thawed in 16 successive 
operations ; gas was produced, but after the first three or four 
times of freezing there was no notable increase of the volume. 
At the end of the experiment, about 7, of a cubical inch was 
obtained, which proved to be common air. 

About four cubical inches of water from melted snow were 
converted into ice and thawed, four successive times, in a co- 
nical vessel of wrought iron. At the end of the fourth pro- 
cess, the volume of gas equalled about, of the volume of the 
water. It proved to contain about ,,oxygen, ,4 hydrogen, and 
fs hitrogen. 

Mr. Kirwan observed the fact, that when nitrous gas and. 
sulphuretted hydrogen are kept in contact for some time, there 
is a great diminution of volume, and that the nitrous gas be- 
comes converted into nitrous oxide, and that sulphur is depo- 
sited, which has an ammoniacal smell. I repeated this expe- 
riment several times in 1800 with similar results ; and I found 
that the diminution of the volume of the gases, when they 
were mixed in equal proportions, was to rather less than 3, 
which seemed to be nitrous oxide. 

In reasoning upon this phenomenon, I saw grounds for a 
minute investigation of it. Sulphuretted hydrogen, as appears 

4 
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from experiments which I have stated on a former occasion, 
and from some that I shall detail towards the conclusion of 
this lecture, contains a volume of hydrogen equal to its own. 
But one of hydrogen demands half its volume of oxygen to 
convert it into water, and nitrous gas consists of about half a 
part in volume of oxygen ; so that, supposing the whole of 
the hydrogen employed in absorbing oxygen from nitrous gas, 
nitrogen alone ought to be formed, and not nitrous oxide. 
Or, if the whole of the gas is nitrous oxide, this should con- 
tain all the nitrogen of the nitrous gas, leaving none to be 
supplied to the ammonia. I mixed together five cubical inch- 
es of nitrous gas, and five of sulphuretted hydrogen over mer- 
cury, the barometer being at 29°5'*. thermometer at 51° Fah- 
renheit ; twelve hours had elapsed before any change was per- 
ceived ; there was then a whitish precipitate formed, and a 
deep yellow liquid began to appear in drops, on the inside of 
the jar, and the volume of the gases quickly diminished ; after 
two days the diminution ceased, and the volume became sta- 
tionary ; the barometer was at 30°45'". and thermometer 52° 
Fahrenheit; when it equalled 2°3. The gas proved to be 
about 3 nitrous oxide, and the remaining fourth was inflam- 
mable. An experiment was made expressly to determine the 
nature of the deep yellow liquid in the jar. It proved to be 
of the same kind as Boyle’s fuming liquor, the hydrosulphu- 
ret of ammonia, but with sulphur in great excess. 

In this experiment there was evidently no formation of ni- 
trogen, and these complicated changes ended in the produc- 
tion of two new compounds ; nitrogen and hydrogen ; oxygen 
and sulphur combining to form one; and a part of the ni- 
trogen and oxygen, becoming more condensed, to form 
another. 

Having stated the results of the investigation on the pro- 
duction of nitrous acid and of ammonia, in various proces- 
ses of chemistry, I shall notice some attempts that I made to 
decompound nitrogen, by agents which I conceived might 
act at the same time on oxygen, and on the basis of nitrogen. 
Potassium, as I have before stated, sublimes in nitrogen, 
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without altering it, or being itself changed: but I thought it 
possible, that the case might be different, if this powerful 
agent were made to act upon nitrogen, assisted by the intense 
heat and decomposing energy of Voltaic electricity. 

I had an apparatus made, by which the Voltaic circuit 
could be completed in nitrogen gas, confined by mercury, by 
means of potassium and platina. The potassium, in the quan- 
tity of about two or three grains, was placed in a cup of pla- 
tina, and by contact with a wire of platina it could be fused 
and sublimed in the gas. The quantity of nitrogen was usual- 
ly about a cubical inch. The battery employed was always in 
full action for these experiments, and consisted of one thou- 
sand double plates. The phenomena were very brilliant: as 
soon as the contact with the potassium was made, there was 
always a bright light, so intense as to be painful to the eye ; 
the platina became white hot ; the potassium rose in vapour ; 
and by increasing the distance of the cup from the wire, the 
electricity passed through the vapour of the potassium, pro- 
ducing a most brilliant flame, of from half an inch to an inch 
and a quarter in length; and the vapour seemed to combine 
with the platina, which was thrown off in small globules ina 
state of fusion, producing an appearance similar to that pro- 
duced by the combustion of iron in oxygen gas. 

In all trials of this kind, hydrogen was produced ; and in 
some of them there was a loss of nitrogen. This at first seem- 
ed to lead to the inference that nitrogen is decompounded in 
the process ; but I found that, in proportion as the potassium 
was introduced more free from a crust of potash, which would 
furnish water and consequently hydrogen in the experiment, 
so in proportion was there less of this gas evolved ; and in a 
case in which the greatest precautions Were taken ; the quan- 
tity did not equal + of the volume of gas, and there was no 
sensible quantity of nitrogen lost. 

The largest proportion of nitrogen which disappeared in 
any experiment, was ,', of the quantity used ; but in this case 
the crust of potash was considerable, and a volume of hydro- 
gen, nearly equal to } of the nitrogen, was produced. It can- 
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not be said, that the nitrogen is not decomposed in this ope- 
ration ; but it seems much more likely that the slight loss is 
owing to its combination with nascent hydrogen, and its being 
separated with the potassium in the form of the gray pyrop- 
horic sublimate, which I have found is always produced 
when potassium is electrized and converted into vapour in 
ammonia. 

The phosphuret of lime in its common state is a conductor 
of electricity.; and when it was made the medium of commu- 
nication between the wires of the great battery, it burnt with 
a most intense light. It was ignited to whiteness in nitrogen 
gas; a little phosphuretted hydrogen was given off from it, 
but the nitrogen was not altered; the apparatus was similar 
to that used for the potassium. 

As almost all compounds known to contain hydrogen are 
readily decomposed by oxymuriatic acid gas, a mixture of ni- 
trogen and oxymuriatic acid gas was passed through a porce- 
lain tube heated to whiteness; the products were received in 
a pneumatic apparatus over water, there was a small loss of 
nitrogen ; but the greatest part came over densely clouded; 
and as nitro-muriatic acid was found dissolved in the water, 
no conclusions concerning the decomposition of nitrogen can 
be drawn from the process. 

The general tenor of these inquiries cannot be considered 


as strengthening, in any considerable degree, the suspicion 
which I formed of the decomposition of nitrogen, by the dis- 
iillation of the olive-coloured substance from potassium and 
ammonia, in tubes of iron. 


In reasoning closely upon the phenomena in this operation; 
it appears to me indeed possible to account for the loss of ni- 
trogen, without assuming that it has been converted into new 
matter. Though the iron tubes which I used were carefully 
cleaned ; yet still it was not unlikely that a small quantity of 
oxide might adhere to the welded parts ; the oxygen of which 
in the beginning of the process of distillation, might form 
water with hydregen, given off from the fusible substance ; 
which, being condensed in the upper part of the tube, would 
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ye again brought into action towards the close of the operation, 
occasioning the formation, and possibly the absorption of some 
ammonia, and consequently a loss of nitrogen, and the produc- 
tion of an increased proportion of hydrogen. I have made one 
experiment, with the hopes of deciding this question, in an 
‘ron tube used immediately after the whole internal surface 
had been cleaned by the borer; six grains of potassium were 
used in a tray of iron, nearly thirteen cubical inches of am- 
monia were absorbed, and about six of hydrogen produced. 
Thirteen cubical inches of gas were evolved in the first opera- 
tion; which consisted of nearly one cubical inch of ammonia, 
four of nitrogen, and eight of hydrogen. The portion of gas 
given off in the second operation equalled 3°6 cubical inches ; 
which consisted of 2°5 hydrogen, and 1°1 nitrogen. The po- 
tassium produced in the operation was sufficient to generate 
3*1 cubical inches of hydrogen. 

As the iron in these experiments had been heated to intense 
whiteness, and must have been very soft; it was not impossi- 
ble, considering the recent experiments of M. Hassenfratz,* 
that the loss of so large a portion of potassium might depend 
upon an intimate union of that body with iron, and its pene- 
tration into the substance of the tube. This idea is counte- 
nanced by another experiment of the same kind, in which the 
heat was raised to whiteness, and the barrel cut into pieces 
when cool: on examining the lower part of it, I found init a 
very thin film of potash ; but which, I conceive, could scarcely 
equal a grain in weight. The pieces of the barrel were intro- 
duced under a jar inverted in water; at the end of two days 
nearly 2°3 cubical mches of hydrogen were found to be gene- 
rated. 

In the experiments detailed in page 53 of the last volume 
of the Transactions,} a loss of nitrogen, and a production of 
hydrogen, was perceived in a case in which the residuum from 
a portion of fusible substance, which had been exposed to a 
‘ow red heat, was distilled in a tube of platina ; but in this case 


* Journal des Mines, Avril 1808, p. 275. 
+ Phil. Mag, vol. xxvii, p. 8. 
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the residuum had been covered by naphtha, and it is possible 
that ammonia might have been regenerated by hydrogen from 
the naphtha, and absorbed by that fluid; and a part of the 
hydrogen might likewise proceed from the decomposition of 
the naphtha: and in several experiments in which I have 
burnt the entire fusible substance, I have found no loss of 
nitrogen. 

Even the considerable excess of hydrogen, and deficiency 
of nitrogen, in the processes in which the fusible substance is 
distilled with a new quantity of potassium, page 451,* it is 
possible to refer to the larger quantity of moisture, which 
must be absorbed by the fusible substance from the air, during 
the time occupied in attaching the potassium to the tray, and 
tikewise from the moisture adhering to the crust of potashy 
which always forms upon the potassium, during its exposure 
to air. 

These objections are the strongest that occur to me, against 
the mode of explaining the phenomena by supposing nitrogen 
decomposed in the operation ; but they cannot be considered 
as decisive on this complicated and cbscure question, and the 
opposite view may be easily defended. 

Though I have already laid before the Society a number of 
experiments upon the decomposition of ammonia, yet I shall 
not hesitate to detail some further operations which have been 
conductad according to new views of the subject. 

I concluded from the loss of weight taking place in the 
electrical analysis of ammonia, that water or oxygen was pro- 
bably separated in this operation ; but I was aware that objec- 
tions might be made to this mode of accounting for the phe- 
nomenon. 

The experiment of producing an amalgam from ammonia 
which regenerated volatile alkali, apparently by oxidation, 
confirmed the notion of the existence of oxygen in this sub- 
stance ; at the same time it led to the suspicion, that of the 
two gases separated by electricity, one, or perhaps both, 


* Phil. Mag. vol. xxxiv, page 339.. 
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might contain metallic matter united to oxygen: and the re- 
sults of the distillation of the fusible substance, from potas- 
sium and ammonia, notwithstanding the objections I have 
made, can perhaps be explained on such a supposition. 

I have made a number of experiments upon the decompo- 
sition of considerable quantities of ammonia, both by Voltaic 
and common electricity; and I have used an apparatus (of 
which a figure is attached to this paper) in which nothing was 
present but the gas, the metals for conveying the electricity, 
and glass. The ammonia was introduced by a stopcock which 
was cleared of common air, into a globe that was exhausted, 
after being filled two or three times with ammonia: the gas 
that was used was absolutely pure, the decomposition was 
performed without any possibility of change in the volume 
of the elastic matter, and the apparatus was such, that the 
gas could be exposed to a freezing mixture, and the whole 
weighed before and after the experiment. 

The object in keeping the volume the same during the de- 
composition, was to produce the condensation of any aqueous 
vapour, which if formed in small quantity in the operation, 
(on the theory of the mechanical diffusion of vapour in gases, ) 
might in the common case of decomposition, under the usual 
pressure, be in quantity nearly twice as much in the hydrogen 
and nitrogen, as in the ammonia. 

In all instances it was found, that there was no loss of 
weight of the apparatus, nor was there any deposition of mois- 
ture, during or after the electrization; but the wires were 
uniformly tarnished ; and in an experiment in which surfaces 
of brass were used, a small quantity of olive-coloured matter 
formed on the metal ; but though in this case nearly eight cu- 
bical inches of ammonia were decomposed, the weight of the 
oxidated matter was so minute as to be scarcely sensible. By 
the use of a freezing mixture of muriate of lime and ice, 
which diminished the temperature to—15°, there was a very 
teeble indication given of the addition of hydrometrical mois- 
ture. 
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In these experiments the increase of the gas was uniform. 
ly (within a range of five parts) from 100 to 185, and the hy- 
drogen was to the nitrogen in the average proportions of from 
73°74 to 27°26; the proper corrections being made, and the 
precautions before referred to being taken.* 

Assuming the common estimations of the specific gravity 
of ammonia, of hydrogen, and nitrogen, the conclusions 
which I have advanced in the Bakerian lecture for 1807, would 
be supported by these new experiments ; but as the moisture 
and oxygen visibly separated cannot be conceived to be as 
much as ,}, or ,} of the weight of the ammonia, [ resolved 
to investigate, more precisely than I had reason to think had 
been hitherto done, the specific gravities of the gases con- 
cerned in their dry state ; and the very delicate balance be- 
longing to the Royal institution placed the means of doing 
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this in my power. 
Nitrogen, hydrogen, and ammonia, were dried by a long 
continued exposure to potash, and were very carefully weigh- 
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* Philosophical Transactions, 1809, page 459. M. Bertholett, 
jun. in the second volume of the Memoirs of Arcueil, has given a 
paper on the decomposition of ammonia, and he enters into an ex- 
amination of my idea of the oxygen separated in the electrical de- 
composition of ammonia, which he supposes I rate at 20 per cent. 
and at the same time he confutes some experiments which he is 
pleased to attribute to me, of the combustion of charcoal and iron 
in ammonia. His arguments and his facts upon these peints appear 
to me perfectly conclusive ; but as I never formed such an epinion, 
as that 20 of oxygen were separated in the experiment, naw aben 
imagined such results as the combustion of iron and charceal in am- 
monia, and never published any thing which could receive such an 
interpretation, I shall not enter into any criticism on this part of 
his paper. The experiments of this ingenious chymist on the direct 
decomposition of ammonia seem to have been conducted with much 
care, except as to the circumstance of his not boiling the quicksilver, 
which I conceive has occasioned him to overrate the increase of 
volume. At all events a loss of weight is more to be expected than 
an increase of weight, in all very refined experiments of this kind. 
It is possible that the volume may be exactly doubled, and that the 
nitrogen may be to the ee as one to three ; but neither the 
numerous experiments of Dr. Henry, nor those that I have tried, 
establish this; it is one of the hypothetical inferences that may be 
made, but it cannot be regarded as an absolute fact. 
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ed. Their relative specific gravities proved to be at 30°5in. 
barometer, 51° Fahrenheit’s thermometer. 

For nitrogen, the 100 cubical incheSses.oveeee-29°S grains. 

For hydrogen, CittOssccccccrrssescoesscccereesesesssceee 2°27 

For AMMONIace.cccccccccccccsescecsosscccccccscescesecssel 8° 
Now, if these data be calculated upon, it will be found, that 
in the decomposition of 100 of ammonia, taking even the 
iargest proportions of gases evolved, there is a loss of ,4, ;* 
and if the smallest proportion be taken, the loss will be near- 
ly 13° 

These results and calculations agree with those that I have 
before given, and with those of Dr. Henry. 

The lately discovered facts in chemistry, concerning the 
important modifications which bodies may undergo by very 
slight additions or subtractions of new matter, ought to ren- 
der us cautious in deciding upon the nature of the process of 
the electrical decomposition of ammonia. 

It is possible, that the minute quantity of oxygen which ap- 
pears to be separated is not accidental, but a result of the de- 
composition ; and if hydrogen and nitrogen be both oxides 
of the same basis, the possibility of the production of diffe- 
rent proportions of water, in different operations, might ac- 
count for the variations observed in some cases in their rela- 
tive proportions ; but on the whole, the idea that ammonia is 
decomposed into hydrogen and nitrogen alone, by electricity, 
and that the loss of weight is no more than is to be expected 
in processes of so delicate a kind, is, in my opinion, the most 
defensible view of the subject. 

But if ammonia be capable of decomposition into nitrogen 
and hydrogen, ‘vhat, it will be asked, is the nature of the mat- 
ter existing in the amalgam of ammonia? what is the metallic 
basis of the volatile alkali? These are questions intimately 
connected with the whole of the arrangements of chemistry ; 


* 100 of ammonia at the rate of 185, will give 136-9 of hydrogen, 
weighing 3:1, and 48-1 of nitrogen, weighing 14-33 grains; but 
18°4—17. hot and at the rate of 180, 135 of hy drogen, weighing 
3-Ol and 47 of nitrogen weighing 14, ‘and 18. $1731 4. 
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and they are questions, which, as our instruments of experi- 
ment now exist, it will not, i fear, be easy to solve. 

I have stated in my former communication on the amal- 
gam from ammonia, that, under all the common circumstan- 
ces of its production, it seems to preserve a quantity of water 
adhering to it, which may be conceived to be sufficient to ox- 
idate the metal, and to reproduce the ammonia. 

I have tried various devices with the hopes of being able 
to form it from ammonia ina dry state, but without success. 
Neither the amalgams of potassium, sodium, or barium, pro- 
duce it in ammoniacal gas ; and when they are heated with 
muriate of ammonia, unless the salt is moist, there is no me- 
tallization of the alkali. 

I have acted upon ammonia by different metallic amalgams 
negatively electrified, such as the amalgams of gold and sil- 
ver, the amalgam of zinc, and the liquid amalgam of bismuth 
and lead; but in all these cases the effect was less distinct 
than when pure mercury was used. 

By exposing the mercury to a cold of —20° Fahrenheit, 
in a close tube, I have succeeded in obtaining an amalgam in 
«a much more solid state ; yet this decomposed nearly as ra- 
pidly as the common amalgam, but it gave off much more 
gaseous matter ; and in one instance I obtained a quantity 
which was nearly equal to six times its volume. 

The amalgam which I have reason to believe can be made 
most free from adhering moisture, is that of potassium, mer- 
cury, and ammonium in a solid state. This, as I have men- 
tioned in my former communication, decomposes very slowly, 
even in contact with water, and, when it has been carefully 
wiped with bibulous paper, bears a considerable heat without 
alteration. I have lately made several new attempts to distil 
the ammonium from it, but without success. When it is 
strongly heated in a green glass tube filled with hydrogen 
gas, there is always a partial regeneration of ammonia ; but 

with this ammonia there is from 5, to {, of hydrogen pro- 
duced. 

As it does not seem possible to obtain an amalgam in an 
uniform state, as to adhering moisture, it is not easy to say 
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what would be the exact ratio between the hydrogen and am- 
monia produced, if no more water was present than would 
be decomposed in oxidating the basis. But in the most re- 
fined experiments which I have been able to make, this ratio 
is that of one to two; and in no instance in which proper pre- 
cautions are taken, is it less ; but under common circumstan- 
ces often more. If this result is taken as accurate, then it 
would follow, that ammonia (supposing it to be an oxide) 
must contain about 48 per cent. of oxygen, which, as will be 
hereafter seen, will agree with the relations of the attractions 
of this alkali for acids, to those of other salifiable bases.* 

If hydrogen be supposed to be a simple body, and nitrogen 
an oxide, then, on the hypothesis above stated, nitrogen would 
consist of nearly 48 of oxygen, and 34 of basis; but if the 
opinion be adopted, that hydrogen and nitrogen are both 
oxides of the same metal, then the quantity of oxygen in ni- 
trogen must be supposed less. 

These views are the most obvious that can be formed, on 
the antiphlogistic hypothesis, of the nature of metallic sub- 
stances ; but if the facts concerning ammonia were to be rea- 
soned upon, independently of the other general phenomena 
of chemical science, they perhaps might be more easily ex- 
plained on the notion of nitrogen being a basis, which became 
alkaline by combining with one portion of hydrogen, and me- 
tallic, by combining with a greater proportion. 


* Even in common air, the amalgam evolves hydrogen and am- 
Aonia, nearly in these proportions, and in one experiment which 
I lately tried, there seemed to be no absorption of oxygen from the 
atmosphere. This circumstance appears to me in favour of the anti- 
phones view of the metallization of the volatile alkali; for if the 

ydrogen be supposed to be given off from the mercury, and not to 
arise from the decomposition of water adhering to the amalgam, it 
might be conceived, that being in the nascent state, it would rapid- 
ly absorb oxygen. In my first experiments upon the amalgam, find- 
ing that common air, to which it had been exposed, gave less dimi- 
nution with nitrous gas than before, I conchae naturally, that 
oxygen had been absorbed ; but this difference might have arisen, 
partly at least, from the mixture of hydrogen. Whether in any case 
ie amalgam absorbs oxygen gas, is a question for further investi- 
gation. 
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The solution of the question concerning the quantity of 
matter added to the mercury in the formation of the amalgam, 
depends upon this discussion ; for, if the phlogistic view of 
the subject be adopted, the amalgam must be supposed to con- 
tain nearly twice as much matter as it 1s conceived to contain 
on the hypothesis of deoxygenation. In the last Bakerian lec- 
ture, I have rated the proportion at ,,4553; but this is the 
least quantity that can be assumed, the mercury being sup. 
posed to give off only one and a half its volume of ammonia. 
If the proportion stated in page 56 [page 135 preceding] be 
taken as the basis of calculation, which is the maximum that 
I have obtained, the amalgam would contain about ,,55 of 
new matter, on the antiphlogistic view, and about 57, on the 
phlogistic view. 

I shall have occasion to recur to, and to discuss more fully, 
these ideas, and I shall conclude this section by stating, that 
though the researches on the decomposition and composition 
of nitrogen, which have occupied so large a space in the fore- 
going pages, have been negative, as to the primary object, yet 
they may not possibly be devoid of useful applications. It 
does not seem improbable, that the passage of steam over hot 
manganese may be applied to the manufacture of nitrous acid. 
And there is reason to believe that the ignition of charcoal 
and potash, and their exposure to water, may be advantage- 
ously applied to the production of volatile alkali, in countries 
where fuel is cheap. 


IV. On the Metals of Earths. 

I have tried a number of experiments with the hopes of 
gaining the same distinct evidences of the decomposition of 
the common earths, as those afforded by the electro-chemical 
processes on the alkalies, and the alkaline earths. 

I find that when iron wire ignited to whiteness, by the pow- 
er of 1000 double plates, is negatively electrified and fused 


sn contact with either silex, alumine or glucine, slightly mois- 
vened and placed in hydrogen gas; the iron becomes brittle 
and whiter, and affords by solution in acids, an earth ef the 
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same kind as that which has been employed in the experi- 
ment. 

I have passed potassium in vapor through each of these 
earths, heated to whiteness in a platina tube : the results were 
remarkable, and perhaps net unworthy of being fully de- 
tailed. | 

When silex was employed, being in the proportion of about 
ten grains to four of potassium, no gas was evolved, except 
the common air of the tube mingled with a little inflammable 
gas, not more than might be referred to the moisture in the 
crust of alkali, formed upon the potassium. The potassium* 
was entirely destroyed; and glass with excess of alkali was 
formed in the lower part of the tube; when this glass was 
powdered, it exhibited dark specks, having a dull metallic 
character not unlike that of the protoxide of iron. When the 
mixture was thrown into water, there was only a very slight 
effervescence ; but on the addition of muriatic acid to the wa- 
ter, globules of gas were slowly liberated, and the effect con- 
tinued for nearly an hour, so that there is great reason to be- 
lieve, that the silex had been either entirely or partially de- 
oxygenated, and was slowly reproduced by the action of the 
water, assisted by the slight attraction of the acid for the 
earth. 

When the potassium was in the quantity of six grains, and 
the silex of four grains, a part of the result inflamed sponta- 
neously as it was taken out of the tube, though the tube wag 
quite cool, and left, as the result of its combustion, alkali and 
silex. The part which did not inflame, was similar in charac- 
ter to the matter which has been just described, it did not act 
upon water, but effervesced with muriatic acid. 


* The results of this experiment are opposed to the idea that po- 
tassium is a compound of hydrogen and potash or its basis; for if 
s0, it might be expected that the hydrogen would be disengaged 
by the attraction of the alkali for silex. In my first experiments on 
this combination. I operated in an apparatus connected with water, 
and I found that the potassium si 
it had been made to act upon water ; in this case the metal had ra- 


Pidly decomposed the vapor of the water, which must have beer 
constantly supplied. 
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Potassium in acting upon alumine and glucine, produced 
more hydrogen than could be ascribed to the moisture pre- 
sent in the crust of potash ; from which it seems probable that 
even after ignition, water adheres to these earths. 

The results of the action of the potassium were pyrophoric 
substances of a dark gray colour, which burnt, throwing off 
brilliant sparks,* and leaving behind alkali and earth, and 
which hissed violently when thrown upon water, decomposing 
it with great violence. I examined the products in two expe- 
riments, one on alumine, and one on glucine, in which naphtha 
was introduced into the platina tube, to prevent combustion ; 
the masses were very friable, and presented small metallic 
particlés, which were as soft as potassium, but so small that 
they could not be separated, so as to be more minutely exam- 
ined ; they melted in boiling naphtha. Either a part of the po- 
tassium must have been employed in decomposing the earths 
in these experiments, or it had entered into combination with 
them ; which is unlikely, and contrary to analogy, and oppo- 
sed by some experiments which will be immediately related: 

Supposing the metals of the earths to be produced in expe- 
riments of this kind, there was great reason to expect that 
they might be alloyed with the common metals, as well as 
with potassium. Mercury was the only substance which it 
was safe to try in the tube of platina. In all cases in which 
the potassium was in excess, I obtained amalgams by intro- 
ducing mercury, whilst the tube was hot ; but the alkaline me- 
tal gave the characters to the amalgam, and though in the case 
of glucine and alumine, a white matter separated during the 
action of very weak muriatic acid upon the amalgam, yet I 
could not be entirely satisfied that there was any of the metals 
of these earths in triple combination. 

Mixtures of the earths with potassium, intensely ignited in 
contact with iron filings, and covered with iron filings in a clay 
crucible, gave much more distinct results. Whether silex, alu- 





* The pyrephorus from alum, which I have supposed in the last 
Bakerian lecture to be 2 compound of potassium, sulphur and char- 
coal. probably contains this substance likewise. 
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inine, or glucine was used, there was always a fused mass in 
the centre of the crucible ; and this mass had perfectly metal- 
tic characters. It was in all cases much whiter and harder 
than iron. In the instance in which silex was used, it broke 
under the hammer, and exhibited a crystalline texture. The 
alloys from alumine and glucine were imperfectly malleable. 
Each afforded, by solution in acids, evaporation, and treat- 
ment with reagents, oxide of iron, alkali, and notable quanti- 
ties of the earth employed in the experiment. 

Though I could not procure decided evidences of the pro- 
duction of an amalgam from the metals of the common earths, 
yet I succeeded perfectly by the same method of operating, 
in making amalgams of the alkaline earths. 

By passing potassium through lime and magnesia, and then 
introducing mercury, I obtained solid amalgams, which con- 
sisted of potassium, the metal of the earth employed, and mer- 
cury- 

The amalgam from magnesia was easily deprived of its 
potassium by the action of water. It then appeared as a solid 
white metallic mass, which by exposure to the air became co- 
vered with a dry white powder, and which when acted upon 
by weak muriatic acid, gave off hydrogen gas in considerable 
quantities, and produced a solution of magnesia. 

By operations performed in this manner, there is good rea- 
son to believe, it will be possible to procure quantities of the 
metals of the alkaline earths, sufficient for determining their 
nature and agencies, and the quantities of oxygen which they 
absorb ; and by the solution of the alloys containing the metals 
of the common earths, it seems probable, that the proportions 
of metallic matter in these bodies may likewise be ascer- 
tained. 

On an hypothesis which I have before brought before the. 
society, namely, that the power of chemical attraction and 
electrical action may be different exhibitions of the same pro- 
perty of matter, and that oxygen and inflammable bodies are 
in relations of attraction which correspond to the function of 
being negative and positive respectively, it would follow that 
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the attractions of acids for salifiable bases would be inversély 
as the quantity of oxygen that they contain; and supposing 
the power of attraction to be measured by the quantity of ba- 
sis which an acid dissolves, it would be easy to infer the quan- 
tities of oxygen and metallic matter from the quantities of 
acid and of basis in a neutral salt. On this idea I had early 
in 1808, concluded that barytes must contain least oxygen of 
all the earths, and that the order as to the quantity of inflam- 
mable matter must be strontites, potash, soda, lime, and so on; 
and that silex must contain the largest quantity of oxygen of 


all. 

If the most accurate analyses be taken, barytes may be 
conceived to contain about 90°5* of metal per cent. strontites 
86.} lime 73°5,* magnesia 66. 

The same proportion would follow from an application of 
Mr. Dalton’s ingenious supposition,§ that the proportion of 


* Mr. James Thomson, Nicholson’s Journal, 1809, p. 175, and 
Berthier. 

t Mr. Clayfield. Thomson’s Chemistry, vol. 1. p. 626, 629. 

+ Murray’s Chemistry, vol. 11. p. 616. 

§ The principle that 1 have stated of the affinity of an acid fora 
salifiable basis being inversely as the quantity of oxygen contained 
by the basis, though gained from the comparison of the electrical 
relations of the earths, with their chemical affinities, in its numeri- 
cal apptications, must be considered merely as a consequence of 
Mr. Dalton’s law of general proportions. Mr. Dalton had indeed, 
in the spring of 1808, communicated to me a series of proportions 
for the alkalies and alkaline earths ; which, in the case of the alka- 
lies, were not very remote from what I had ascertained by direc: 
experiments. M. Gay Lussac’s principle, that the quantity of acid 
in metallic salts is directly as the —— of oxygen, might (as far 
as it is correct) be inferred from Mr. Dalton’s law, though this t- 
genious chemist states that he was led to it by different considera 
tions. According to Mr. Dalton, there is a proportion of oxygen. 
the same in ali protoxides, and there is a proportion of acid, the same 
in all neutral salts ; and new proportions of oxygen and of acid are 
always multiples of these proportions. So that if a protoxide in be- 
coming a deutoxide takes up more acid, it will be at least double the 

nantity, and in these cases the oxygen will be strictly as the acid. 
Mr. Daiton’s law even provides for cases to which M Gay Lussac’s 
will not apply, a deutoxide may combine with a single quantity of 
acid, or a protoxide witha double quantity. Thus in the insoluble 
oxysulphat of iron perfectly formed, (as some: experiments which 
1 have lately made seem to show,) there is probably only a single 
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oxygen is the same in all protoxides, and that the quantity 
of acid is the same in all neutral salts, 7. e. that every neutral 
salt is composed of one particle of metal, one of oxygen, and 
one of acid. 

We are in possession of no accurate experiments on the 
quantity of acids required to dissolve alumine, glucine, and 
silex; but according to Richter’s estimation of the composi- 
tion* of phospate of alumine, alumine would appear to contain 
about 56 per cent. of metallic matter. 

M. Berzelius,+ in a letter which I received from him a few 
months ago, states, that in making an analysis of cast iron, he 
found that it contained the metal of silex, and that this metal 
in being oxidated took up nearly half its weight of oxygen. 

If the composition of ammonia be calculated upon, accord- 
ing to the principle above stated, it ought to consist of 53 of 
metallic matter, and about 47+ of oxygen, which agrees very 
nearly with the quantity of hydrogen and ammonia produced 
from the amalgam. 

Though the early chemists considered the earths and the 
metallic oxides as belonging to the same class of bodies, and 
the earths as calces which they had not found the means of 
combining with phlogiston, and though Lavoisier insisted 
upon this analogy with his usual sagacity, yet still the alka- 
lies, earths, and oxides have been generally considered as se- 
parate natural orders. The earths, it has been said, are not 


proportion of acid ; and in the super-tartrite of potash there is only 
a single quantity of oxygen, and a double quantity of acid. Whe- 
ther Mr. Dalton’s law will apply to afd cases, is a question which I 
shall not in this place attempt to discuss. | 

* Thompson's Chemistry, vol. ti. p. 581. 

+ In the same communication this able chy mist informed me, that 
he had succeeded in decomposing the earths, by igniting them 
strongly with iron and charcoal. 

+ I take the proportions of the volumes from the very curious pa- 
per of M. Gay Lussac, on the combinations of gaseous bodies, 
Mem. @ Arcueil, tom. ii. page 213, and the weights from my own 
estimation, according to which 100 cubic inches of muriatic acid gas 
weigh 39 grains, at the mean temperature and pressure, which is 
very nearly the same as the weight given by M. M. Gay Lussae 
and Thenard. 
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precipttated by the triple prussiates, or by the solutions of 
galls ;* and the alkalies and alkaline earths are both distin- 
guished by their solubility in water; but if such characters 
be admitted as grounds of distinct classification, the common 
metals must be arranged under many different divisions ; and 
the more the subject is inquired into, the more distinct will 
the general relations of all metallic substances appears The 
alkalies and alkaline earths combine with prussic acid, and 
form compounds of different degrees of solubility ; and solu- 
tions of barytes (as has been shown by Dr. Henry and M. 
Guyton) precipitate the triple prussiate of potash ; the power 
of combination is general, but the compounds formed are so- 
luble in different degrees in water. The case is analogous 
with solutions of galls ; these, as I have mentioned in a paper 
published in the Philosophical Transactions for 1805, are pre- 
cipitated by almost all neutro-saline solutions; and they form 
compounds more or less soluble in water, more or less colour- 
ed, and differently coloured with all salifiable bases. It is need- 
less to dwell upon the combinations of the alkalies and earthé 
with oils, to form soaps; and of the earthy soaps, some are 
equally insoluble with the metallic soaps. The oxide of tin, 
and other oxides abounding in oxygen, approach very near ir 
their general characters to zircon, silex, and alumine ; and in 
habits of amalgamation, and of alloy, how near do the metals 
of the alkalies approach to the lightest class of oxidable me- 
tals ! 

It will be unnecessary, I trust, to pursue these analogies 
any further, and I shall conclude this section by a few re- 
marks on the alloys of the metals of the common earths. 

It is probable that these alloys may be formed in many 
metallurgical operations, and that small quantities of them 
may influence materially the properties of the compound in 
which they exist. 

In the conversion of cast into malleable iron, by the pro- 
cess of blooming, a considerable quantity of glass separates 


* Klaproth, Annales de Chimie, tome x. p. 277. 
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which, as far as I have been able to determine, from a coarse 
examination, is principally silex, alumine, and lime, vitrified 
with oxide of iron. 

Cast iron from a particular spot will make only cold-short 
iron; whilst, from another spot, it will make hot-short; but, 
by a combination of the two in due proportion, good iron is 
produced ; may not this be owing to the circumstance of their 
containing different metals of the earths, which in compound 
alloy may be more oxidable than in simple alloys, and may 
be more easily separated by combustion ? 

Copper, M. Berzelius informs me, is hardened by silicium. 
In some experiments that I made on the action of potassium 
and jron on silex, the iron, as I have mentioned before, was 
rendered white, and very hard and brittle, but it did not seem 
to be more oxidable. Researches upon this subject do not ap- 
pear unworthy of pursuit, and they may possibly tend to im- 
prove some of our most important manufactures, and give 
new instruments to the useful arts. 


V. Some Considerations of Theory illustrated by new Facts. 


Hydrogen is the body which combines with the largest pro- 
portion of oxygen, and yet it forms with it a neutral com- 
pound. ‘This, on the hypothesis of electrical energy, would 
show that it must be much more highly positive than any 
other substance ; and therefore, if it be an oxide, it is not like- 
ly that it should be deprived of oxygen by any simple chemi- 
cal attractions. The fact of its forming a substance approach- 
ing to an acid in its nature, when combined with a metallic 
substance, tellurium, is opposed to the idea of its being a 
gaseous metal, and perhaps to the idea that it is simple, 
or that it exists in its common form in the amalgam of ammo- 
nium. ‘Che phenomena presented by sulphuretted hydrogen 
are of the same kind, and lead to similar conclusions. 

Muriatic acid gas, as I have shown, and as is further pro- 
ved by the researches of M. M. Gay Lussac and Thenard, 
is a compound of a body unknown in a separate state and 
water. The water, I believe, cannot be decompounded, unless 
anew combination is formed: thus it is not changed by char- 
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coal ignited in the gas by Voltaic electricity; but it is decom. 
pounded by all the metals; and in these cases hydrogen is 
elicited, in a manner similar to that in which one metal is pre- 
cipitated by another ; the oxygen being found in the new com- 
pound. This, at first yiew, might be supposed in favour of 
the idea that hydrogen is a simple substance; but the same 
reasoning may be applied to a protoxide as to a metal; and 
in the case of the nitro-muriatic acid, when the nitrous acid 
is decomposed to assist in the formation of a metallic muriate, 
the body disengaged (nitrous gas) is known to be in a high 
state of oxygenation. 

That nitrogen is not a metal in the form of gas, is almost 
demonstrated by the nature of the fusible substance from am. 
monia, and (even supposing no reference to be made to the 
experiments detailed in this paper) the general analogy of 
chemistry would lead to the notion of its being compounded. 

Should it be established by future researches that hydro- 
gen is a protoxide of ammonium, ammonia a deutoxide, and 
nitrogen a tritoxide of the same metal, the theory of chemis- 
try would attain a happy simplicity, and the existing arrange- 
ments would harmonize with all the new facts. The class of 
pure inflammable bases would be metals capable of alloying 
with each other, and of combining with protoxides. Some 
of the bases would be known only in combination, those of 
sulphur, phosphorus,* and of the boracic, fluoric, and muri- 


* The electrization of sulphur and phosphorus goes far to prove 
that they contain combined hydrogen. From the phenomena of 
the action of potassium upon them 1n my first experiments, I con- 
ceived that they contained oxygen, though, as I have stated in the 
appendix to the last Bakerian lecture. the efiects may be explaired 
ona different supposition. The vividness of the ignition in the 
process appeared an evidence in favoui of their containing oxygen, 


till I discovered that similar phenomena were produced by the 


combination of arsenic and tellurium with potassium. In some late 


experiments on the action of potassium on sulphur and phosphorus, 
a on sulphuretted hydrogen, and on phosphuretted hydrogen, I 
find that the phenomena differ very much according to the circum- 
stances of the experiment, and in some instances | have obtained 4 
jarger volume of gas from potassium after it had been exposed to the 
action of certain of these bodies, than it would have given alone- 
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atic acids; but the relations of their compounds would lead 
to suspicion of their being metallic. ‘The salifiable bases 
might be considered either as protoxides, deutoxides, or tri- 
toxides: and the general relations of salifiable matter, to acid 
matter, might be supposed capable of being ascertained by 
their relations to oxygen, or by the peculiar state of thei 
electrical energy. 

The whole tenor of the antiphlogistic doctrines necessarily 
points to such an order; but in considering the facts under 
other points of view, solutions may be found, which, if not so 
simple, account for the phenomena with at least equal facility. 

If. hydrogen, according to an hypothesis to which I have 
often referred, be considered as the principle which gives 
inflammability, and as the cause of metallization, then our 
list of simple substances will include oxygen, hydrogen, and 
unknown bases only; metals and inflammable solids will be 
compounds of these bases, with hydrogen; the earths, the 
fixed alkalies, metallic oxides, and the common acids, will be 
compounds of the same bases, with water. 

The strongest arguments in favour of this notion, in addi- 
tion to those I have before stated, which at present occur to 
me, are; First, the properties which seem to be inherent in 
certain bodies, and which are either developed or concealed; 
according to the nature of their combinations. Thus sulphur, 
when it is dissolved in water either in combination with hy- 
drogen or oxygen, uniformly manifests acid properties ; and 
the same quantity of sulphur, whether in combination with 
hydrogen, whether in its simple form, or in combination with 
one proportion of oxygen, or a double proportion, from my 
experiments seems to combine with the same quantity of 


These experiments are still in progress, and I shall soon lay an ac- 
count of them before the society. ‘I'he idea of the existence of oxy- 
gen in sulphur and phosphorus is, however, still supported by vari- 
ous analogies. Their being nonconductors of electricity is one argu- 
ment in favour of this. Potassium and sodium, I find, when heated 
in hydrogen, mixed with a small quantity of atmospheric air, absorb 
both oxygen and hydrogen, and become nonconducting inflamma 
ble bodies analogous to resinous ond oily substances. 
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alkali. Tellurium, whether in the state of oxide or of hy. 
druret, seems to have the same tendency of combination with 
alkali ; and the alkaline metals, and the acidifiable bases, act 
with the greatest energy on each other. 

Second, the facility with which metallic substances are re. 
vived, in cases in which hydrogen is present. I placed two 
platina wires, positively and negatively electrified from 500 
double plates of six inches, in fused litharge ; there was an 
effervescence at the positive side, and a black matter separat- 
ed at the negative side, but no lead was produced ; though 
when litharge moistened with water was employed, or a solu- 
tion of lead, the métal rapidly formed: the difference of 
conducting power may be supposed to produce some differ. 
ence of effect, yet the experiment is favourable to the idea. 
that the presence of hydrogen is essential to the production 
of the metal. 

Third, oxygen and hydrogen are bodies that in all cases 
seem to neutralize each other, and therefore in the products 
of combustion it might be expected that the natural energies 
of the bases woukl be most distinctly displayed, which is the 
case; and in oxymuriatic acid, the acid energy seems to be 
blunted by oxygen, and is restored by the addition of hydro- 
gen. 

In the action of potassium and sodium upon ammonia, 
though the quantity of hydrogen evolved in my experiments 
is not exactly the same as that produced by their action upon 
water; yet it is probable that this is caused by the imperfec- 
tion of the process ;* and supposing potassium and sodium 
to produce the same quantity of hydrogen from ammonia and 


* There seems to be always the same proportion between the 
quantity of ammonia which disappears, and the erseme of hy- 
a 


drogen evolved ; 2. e. whenever the metals of the alkalies act . 
ammonia, supposing this body to be composed of three of hydro- 
gen, and one of nitrogen, in volume, two of hydrogen and one oi 
nitrogen remain in combination, and one of hydrogen 1s set free. 
And it may be adduced as a strong argument in favour of the the 
ory of definite proportions, that <2 quantity of the metals of the 
alkalies and nitrogen, in the fusible results, are in the same propor- 
tions as those in which they exist in the alkaline nitrates. . 
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water, the circumstance, at first view, may be conceived fa- 
yourable to the notion that they contain hydrogen, which 
ender common circumstances of combination will be repel- 
lant to matter of the same kind: but this is a superficial con- 
sideration of the subject, and the conclusion cannot be admit- 
ted; for on the idea that in compounds containing gaseous 
matter, and perhaps compounds in general, the elements are 
combined in uniform proportions; then whenever bodies 
known to contain hydrogen are decomposed by a metal, the 
quantities of hydrogen ought to be the same, or multiples of 
each other. Thus, in the decomposition of ammonia by 
potassium and sodium, two of hydrogen and one of nitrogen 
remain in combination, and one of hydrogen is given off; and 
in the action of water on potassium to form potash, the same 
quantity of hydrogen ought to be expelled. From my analy- 
sis* ef sulphuretted hydrogen, it would appear, that if potas- 


* The composition may be deduced from the experiments in the 
last Bakerian leasats; which show that it contains a volume of hy- 
drogen equal to its own. If its specific gravity be taken as 35 
grains, for 100 cubical inches, then it will consist of 2°27 of hydro- 
gen, and 32°73 of sulphur. When sulphuretted hydrogen 1s de- 
composed by common electricity, in very refined experiments, there 
is a slight diminution of volume, and the precipitated sulphur has a 
whitish tint, aud probably contains a minute quantity of al 
When it is decomposed by Voltaic sparks, the sulphur is precipi- 
tated in its common form, and there is no change of volume; in the 
last case the sulphur is probably igmited at the moment of its pro- 
duction, In some experiments lately made in the laboratory of the 
Royal Institution, on arseniuretted and phosphuretted hydrogen, it 
was found that when these gases were decomposed by electricity, 
there was no change in their volumes; but neither the arsenic nor 
the phosphorus seemed to be thrown down in their common state ; 
the phosphorus was dark coloured, and the arsenic appeared as a 
brown powder, both were probably hyd:urets: this is confirmed 
likewise by the action of potassium upen arseniuretted and phos- 
phuretted hydrogen; when the metal is in smaller quantity than is 
sufficient to decompose the whole of the cases, there is always an 
expansion of volume; so that arseniuretted and phosphuretted 
hydrogen contain in equal volumes, more hydrogen than sulphuret- 
ted hydrogen, probably half as much more. From some experi- 
ments made on the weights of phosphuretted and arseniuretted hy- 
drogen, it would appear that 100 cubic inches of the first, weigh 


about 10 —. at the mean temperature and pressure, and 100 of 


the second about 15 grains. 


t 


i 

Pie 

et EY 
ce ct 
ie! See 
“Se ‘ 
% War . 
; ‘ 


WR nged indie Sitoetetyes a ey eR ee 
Salone a * 3 SS * * 
= pe SES okt eT i “4 

P a Le 


amet 





148 On Saine New Liectrochemnical 


sium in forming a combination with this substance sets free 
hydrogen, it will be nearly the same quantity as it would 
cause to be evolved from water. And if the analysis of Mr. 
Proust and Mr. Hatchett, of the sulphuret of iron, be made 
a basis of calculation, iron, in attracting sulphur from sulphu- 
retted hydrogen, will liberate the same proportion of hydro- 
gen as during its solution in diluted sulphuric acid, and tak- 
ing Mr. Dalton’s law of proportion, the case will be similar 
with respect to other metals: and if such reasoning were to 
be adopted, as that metals are proved to be compounds of hy- 
drogen, because, in acting upon different combinations con- 
taining hydrogen, they produce the evolution of equal pro- 
portions of this gas, then it might be proved that almost any 
kind of matter is contained in any other. The same quantity 
of potash, in acting upon either muriate, sulphate, or nitrate of 
magnesia, will precipitate equal quantities of magnesia; but 
it would be absurd to infer from this, that potash contained 
magnesia, as one of its elements ; the power of repelling one 
kind of matter, and of attracting another kind, must be 
equally definite, and governed by the same circumstances. 

Potassium, sodium, iron, mercury, and all metals that I 
have experimented upon, in acting upon muriatic acid gas, 
evolve the same quantity of hydrogen, and all form dry mu- 
riates: so that any theory of metallization, applicable to pot- 
ash and soda, must likewise apply to the common metallic 
oxides. If we assume the existence of water in the potash, 
formed in muriatic acid gas, we must likewise infer its exis- 
tence in the oxides of iron and mercury, produced in similar 
operations, 

The solution of the general question concerning the pre- 
sence of hydrogen ia all inflammable bodies, will undoubtedly 
be influenced by the decision upon the nature of the amalgam 
from ammonia, and a matter of so much importance ought 
not to be hastily decided upon. The difficulty of finding any 
multiple of the quantity of oxygen, which may be supposed 
to exist in hydrogen, that might be applied to explain the 
composition of nitrogen from the same bases, is undoubtedly 
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ggainst the simplest view of the subject. But still the 
phlogistic explanation, that the metal of ammonia is merely 
a compound of hydrogen and nitrogen; or that a substance 
which is metallic can be composed from substances not in 
their own nature metallic, is equally opposed to the general 
tenor of our chemical reasonings. 

I shall not at present occupy the time of the society by en- 
tering any further into these discussions ; hypothesis can 
scarcely be considered as of any value, except as leading to 
new experiments; and the objects in the novel field of elec- 
trochemical research have not been sufficiently examined to 
enable us to decide upon their nature, and their relations, or 
to form any general theory concerning them which is likely 
to be permanent. | 


Explanation of the Figures. 

Fig. 1. The apparatus for electrizing potassium in gases. 
A the glass tube. B the wire negatively electrified. C and 
D the cup and wire positively electrified. 

Fig. 2. The apparatus for decomposing water, out of the 
contact of air, page 148. AA the cones containing the water. 
BBB the tubes for conveying the gas. C and D the pneu- 
Matic apparatus. 

Fig. 3. The apparatus for decomposing and recomposing 
water under oil. CC the wires for communicating the Voltaic 
electricity. DD the wires for producing the explosion. B 
the tube.” A the vessel containing it. a, d, c, the level of the 
different fluids. 

Fig. 4. The apparatus for exposing water to the action of 
ignited potash and charcoal, out of the contact of air. A the 
tube of water. B the iron tube. C the receiver for the ammo- 


niae D the pneumatic apparatus. 
7 
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Fig. 5. The apparatus for the decomposition of ammonia, 

Fig. 6. A Voltaic apparatus, being one of the 200 which 
compose the new Voltaic battery of the Royal Institution, 
For the construction of this battery, and of other instruments 
applicable to new researches, a fund of upwards of 1000/. 
has been raised by subscription, from members of the Royal 
Institution. As yet, the whole combination has has not been 
put into action ; but reasoning from the effects of that part 
of it which has been used, some important phenomena may 
be expected from so great an accumulation of electrical 
power. 








LEHMAN, 


ON THE CHEMICAL PHENOMENA OF RESPIRATION. 


Philadeldhia, Fune 26, 1811. 


DEAR SIR, 


IF you think the following observations possess any merit, 
you will oblige me by inserting them in the Baltimore Medi- 


cal and Philosophical Lyceum. 

Before that illustrious chemist, Priestley, discovered oxy- 
gen gas, physiologists were involved in darkness, respecting 
the functions of respiration. When the component parts of 
the atmosphere were made known, this function was closely 
examined. ‘Theory, gave way to theory; and for some time 
there was nothing remaining but a mass of ingenious rub- 
bish. One fact led the way to another; and in this manner, 
nearly every one who wrote on it, added something to its 
elucidation. There are few subjects that have excited more 
attention among philosophers, than the one under considera- 
tion. It is certainly important. The wheels of the animal 
machine are kept in motion by the agency of respiration. In 
the following observations, I shall consider the changes that 
take place in the blood and atmosphere during respiration ; 
and in endeavouring to account for these phenomena, I shall 
also observe some of the uses of respiration. It would be 
an unnecessary and useless trouble, to review the different 
theories that have attracted the notice of the literary world. 
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Lavoisier’s was simple and beautiful, but fell at the teuch of 
investigation. Crawford’s dwindled into obscurity before 
the rays of truth. Perhaps I should not have attempted to 
write on a subject which has been so often investigated, had 
not some remarks of Mr. Mitchell, in a late number of Dr. 
Coxe’s Medical Museum, engaged me. In the first place, it 
is known to every physiologist, that the blood in the right 
side of the heart, is of a purple hue; but after circulation 
through the lungs is carried to the left side, of a scarlet 
colour. This being assumed, it remained for philosophers 
to explain, in what manner the change was produced. Many 
hyphotheses and conjectures were offered, but the generality 
of them were overturned by reason, and soon forgotten. 
The gentleman alluded to above, says, that the vermilion co- 
lour of the blood, is the consequence of the emission of car- 
bon: but his proofs are not sufficient to support this position. 
If blood in any manner, be deprived of its carbon, and as- 
sume a florid appearance, is it not rational to suppose, agree- 
ably to Mr. Mitchell, that it will not become dark unless 
again impregnated with carbon: ‘This is so plain, that no 
one will pretend to dispute it. Will arterial blood assume a 
dark hue by exposure to the atmosphere? Yes. Does not 
this fact, then, itself, invalidate the above idea? In what 
manner can Mr. Mitchell reconcile it with his opinions? It 
is a barrier which must be removed to admit a free passage 
for his theory; but more facts appear to prove it erroneous. 
Ajiter the tourniquet has been applied; on the division of an 
artery, the blood will have the venous appearance. Now, 
certainly, according to Mr. Mitchell, it should be of a scarlet 
hue; for he says, it loses its carbon in the lungs, and this 
colour is the effect of its deprivation. If he were correct, 
the blood should be receiving a supply of carbon, which 's 
not the case: because, all communication is cut off. Place 
florid blood in such a situation, that it can be affected neither 
by carbon nor oxygen, and it will take on a dark appearance: 
but expose it to oxygen, and it becomes again of a vermilion 
hue. ‘Lhis clearly shows that carbon is not the cause of its dart 
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colours The change is more correctly, though relatively ex- 
plained by the want of oxygen. The Azotic, hydrogenous 
and all the gases that do not contain oxygen, alter the 
scarlet blood to purple. How can this phenomenon occur 
according to Mr. Mitchell’s theory ? It would be absurd to 
say carbon had this effect. What solution, then, can be 
given? The oxygen must be attracted by these gases, and 
as the colour of the blood is altogether dependent on the 
presence or absence of oxygen, it assumes a purple dye. 
Speaking of Dr. Priestley’s changing the colour of blood in 
a bladder, by oxygen, he observes, “ If this gas could pene- 
trate the compact texture of a bladder, and act on a fluid 
beneath it, why could it not also pass through the blood in 
a bowl and affect every part of it? I will not say whether 
this should be expected or not. However, I am pretty well 
satisfied, that the scarlet dye is not the effect of oxygen unit- 
ing with the carbon of the blood, and forming carbonic acid 
gas. ‘* This, says he, “ will also explain the fact, that after 
the surface of blood drawn out into a vessel has been ren- 
dered florid by oxygen, if the latter be removed the blood 
will resume its dark appearance.” 

The explanation of this occurrence is somewhat difficult. 
Does Mr. Mitchell mean the oxygen which has united with 
the carbon, or the oxygen of the atmosphere? If the for- 
mer, it may be so; if the latter it will not; for, consistent 
with his theory, the carbonic acid gas already made, would 
sink lower, or at least being heavier than the other airs, 
would maintain its place: therefore it does not account for 
the fact. The common illustration is, that the oxygen in the 
blood unites more intimately with the carbon. The atmos- 
phere, is composed, agreeably to Thompson, of about one 
fifth oxygen, to four fifths nitrogen. After inspiration, 
it is materially altered ; nearly all its vital air is absorb- 
ed, and Mr. Davy says asmall portion of nitrogen with 
it. 

_ The question has been asked, what becomes of the oxy- 
gen? Is it discharged in the same mode it entered? There 
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is no necessity for this, and I think it wnrensonabdle to sup- 
pose it. Besides, a portion which unites with the carbon 
conveyed into the blood-vesseis by the lymphatics forming an 
oxyde of carbon, a quantity combines with the animal fibre, 
and is the principle from which excitability is derived. How 
this combination takes place, time must determine, Animus 
providet futura, is a just saying, aud many of the scientific 
world expect trat the genius and penetration of some philo- 
sopher will soon bring to light this hidden secret of nature. 
From what I have stated it appears, 1st. That the bright 
hue of the blood, is the effect of the absorbtion of oxygen. 
and the deficiency of this gas reasoning a priori, would be 
the want of this colour. 

2d. To the strong attraction existing between the blood 
and oxygen is to be attributed the decomposition of the at- 
mosphere. Part of the oxygen joining the oxyde of carbon 
in the lungs, expounds the formation of the carbonic acid 
gas ; and the loss of a small proportion of nitrogen carried 
into the circulation is owing to the affinity between that gas 
and vital air. ‘These facts are of the first magnitude. The 
wonders of respiration are yet open toinquiry. Who knows 
but La Grange’s theory ere long may meet the fate of its pre- 
decessors ? So fluctuating is the science of chemistry, that we 
can scarcely affirm any thing is, or is not correct. Every new 
opinion should be examined, and error be detected in its in- 
fancy. I shall now make a few remarks on my last pro- 
position, viz. The uses of respiration. When we see that 
every animal in nature, has respiratory organs we may with 
propriety conclude, that this function is indispensably neces- 
sary to life. 

1. It is impossible for blood not possessing the principle 
of vitality to sustain the human body. Respiration per- 
forms the noble office of affording this principle which is 
oxygen. 

2. It was for some time thought that the union of oxygen 
with the blood was the only source of animal heat; this Dr. 
Rush has long since shewn, to be erroneous. It generates 
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heat, so does almost every operation in the animal eco- 
nomy- 

3. It gives a scarlet dye to the blood and without oxygen 
life would soon cease. 

4. It conveys out of the system, gases which are known 
to be deleterious.— 

5. The air inhaled increases the irritability, of the mus- 
cles. | 

6. It assists in forming the human voice, by which man is 
so much exalted above the brute creation. Many other uses 
of respiration might be mentioned, but these are sufficient to 
shew the connexion between it and life. 


With respect I am yours 
GEORGE F. LEHMAN. 


Hali on the Influenza of 180%. 


Baltimore, 2d July, 1811. 
SIR, 

IT is deemed unnecessary to offer an apology for the 
history of an epidemic, however deficient it may be in ar- 
rangement, provided it can add by a single fact to the gene- 
ral stock of medical knowledge. 

Enclosed you will receive a short account of the influenza 
ef 1807, as it appeared in the upper section of Harford 
county, (Maryland,) about N. latitude 39, 40, and 1 E. lon- 
gitude. Provided you think proper you are at liberty to in- 
sert it in the Lyceum. 

The influenza made its appearance in the abovementioned 
section of country about the last of August, and advanced 


with a rapidity unequalled by any other epidemic. The | 


‘emperature of the weather was rather more cool and dry, 
than usually occurs at this season. The thermometer ge- 


nerally ranged between 70 and 83, of Fahrenheit, seldom 
*xceeding 85.—, 
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The disease passed by children (with a few exceptions) 
and attacked those of both sexes with equal violence who were 
arriving at, or had attained the age of puberty. Persons 
advanced in life who had been debilitated by disease, or 
any other cause, suffered extremely by its visitation. 

The premonitory symptoms were violent and long conti- 
nued sneezing, (indicating an irrtaition of the Schneiderian 
membrane), hoarseness, slight cough and titillation about 
the superior portion of the trachea ; and an obtuse pain of the 
head and muscles of the neck, back, and inferior extremities. 
An accute pain over the frontal sinuses, or glassy appearance 
of the eyes often indicated the approach of this unwelcome 


visitor.— 

The above symptoms were succeeded by a rigor or chill 
of different degrees of violence, followed by a fever of the 
inflammatory grade. A perspiration sometimes supervened 
and often afforded relief. 


In some persons all the above symptoms shewed them: 


selves; in others a few only occurred. 

In a generality of cases, the cough was the mast distress- 
ing symptom ; and in aged persons, occasionally equalled the 
pertussis in violence and duration. 

By many, acute pains were felt darting through the 
thorax, more particularly during the paroxysm of coughing ; 
and in several instances which came under my care severe 
pleurisies ensued. 

It produced pneumonia notha in a few persons who had 
previously laboured under pulmonary desease, and sudden- 
ly proved fatal. 

A tumefaction of the amygdale was not an uncommon 
symptom, and it subsided with the hoareness which was ge- 
nerally removed by expectoration. 

The fever evidently partook of the intermittent type and 
had its exacerbations generally in the évening. The pulse 
was often full and tense, more generally moderately s0; 
sometimes natural, but seldom below the usual standard: 


. ° = 
except when depressed as in pneumonia notha. , 
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The tongue exhibited (with few exceptions) more or less, 
of the white or febrile appearance, according to the severity 
of the disease. 

The bowels were generally costive; in a few persons of 
the intestinal temperament a diarrhea took place. 

The fever seldom continued more than four or five days, 
unless in those cases where the lungs were much affected. 

The disease began to decline in four or five weeks from 
its first appearance, but left many afflicted with a trouble- 
some catarrh. 

The mode of treatment, in this epidemicvaried according to 
the symptoms ; when the pulse was full and tense, the lungs 
oppressed, breathing difficult, and acute pains were felt in 
the thorax, venesection was resorted to with immediate ad- 
vantage; and in those cases which terminated in pleurisy 
the lancet was freely used; often twice a day. Here also 
other auxiliaries were thrown in, as emetics, vesicatories, 
and such remedies as are generally termed antiphlogistic. 
The loss of blood moderated the fever, relieved the pains 
of the thorax, head and extremities, and palliated the cough. 
It was repeated according to the pulse and the violence of the 
symptoms, and in no case proved injurious. Many persons 
prescribed it in their families without consulting a physi- 
cian; even when the severity of the symptoms did not ap- 
pear to require it. As far as my information extended no 
ill consequences were the result. I mention this more par- 
ticularly, because in the influenza of 1790, Dr. Rush re- 
marks that in several cases blood-letting produced alarming 
results. 

Demulcent drinks were beneficial throughout every stage 
of the disease, by removing the disposition to frequent 
coughing which almost uniformly attended. 

But no article of the materia medica in my hands afforded 
such speedy and obvious relief to this distressing symptom 
as * digitalis which was generally exhibited in the form of 


* During the prevalence of this epidemic in Baltimore, it gene- 


rally happened that the cough outlived all the other symptems. 
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tincture. It acted as by incantation in relieving the cough, 
and when taken at night procured undisturbed repose. The 
tinctura opii was occasionally added to the digitalis, but the 
latter acted as an anodyne, when the former failed. From 
the extensive manner in which I administered the digitalis, 
and the great relief which it uniformly afforded, I am in- 
duced to consider it as a most valuable article in the treat- 
ment of the influenza. 


Long after the subsidence of general fever a chronic inflammation 
of the lungs and their appendages, the bronchiz and trachea re- 
quired the physicians attention. It often resisted blisters, anody- 
nes, emetics, diaphoreties, and all the demulcents usually resort- 
ed to in pulmonary affections ; but the tincture of digitalis suc- 
ceeded radically in every instance, except one, which terminated in 
phthysis pulmonalis from the neglect of bloodletting. 

Several writers have derogated from the character of the lancet 
in this epidemic, or in others that have received the same appella- 
tion. Whatever grade of inflammation may have constituted this 
disease in other places or at other times, the following facts are 
vehement presumptions, that the most prominent error in its treat- 
ment was the parsimonious use of this noble antiphlogistic. 

Ist. Notwithstanding the disease, when left to nature or a tem- 
porizing treatment always observed one uniform, protracted rou- 
tine ; bloodletting employed early and copiously always abridged 
its duration, and often obviated the vexation of a tedious ex- 
pectoration. 

2d. It often prevented the cough, and rendered a secondary 
treatment with the digitalis unnecessary. 

3d It prevented that slow convalescence so frequently the con- 
sequence of reiterated pulmonary irritation. 

4th. In several instances a spontaneous hemorrhage from the 
nose, far more copieus then the artificial hemorrhage from the 
arm, puta period to the disease in atime much shorter than that 
required by the ordinary use of the lancet. On the 13th of Au- 
gust, Daniel Steuart an athletic man aged thirty eight, was at- 
tacked with the prevailing epidemic. About twenty eight hours 
from the accession of the chill, I was called to arrest a hemorrhage 
from his nose. He had discharged about four pounds of blood 
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Purgatives were seldom administered with advantage. 
Gentle laxatives only were used to obviate constipation. 

Hard labour, or violent and long continued exertion re- 
moved the disease in a few cases: In my own, severe exer- 
cise on horse back effected a cure. 


and still the pulses were tense, and the symptoms only mitigated. 
I suffered the blood to flow till nearly seven pounds had been 
avacuated, when a compress was applied to the bleeding vessel 
and the hemorrhage ceased. Although this was one of the most 
formidable attacks that occurred to me, it was the soonest cured. 
In forty-two hours from its commencement it was completely 
quelled, and the convalescence was quick and uninterrupted, ex- 
cept from the voracious appetite of the patient, which required 
to be restrained. This case is stated merely as an illustration 
of the principle; not because it is solitary. ‘There were several 
very delicate subjects, who recovered rapidly after hemorrhagies 
from the nose, far more abundant than the most sanguinary 
bleeder would have been willing to draw from the arm, n a 
disease whose aspect was so little imposing as not to assume the 
most prominent characteristics of inflammation. 

There was one more fact connected with this subject, that 
may one day reflect light on the remote cause of the influenza 
or the pathology of asthma. At the commencement of the epi- 
demic, several persons who were suffering under an asthmatic 
paroxysm were suddenly relieved: their respiration became na- 
tural and easy, while the lungs seemed to have resumed their 
healthy functions. The influenza began to decline in about three 
weeks from its first appearance ; and during this time no asth- 
matic person was visited by a paroxysm. Nor did any of them 
experience the slightest symptom of the epidemic, which per- 
vaded all other ages, sexes and conditions of adults. This jubilee 
to afflicted humanity was however but fleeting, for no sooner had 
the monarch of the day deposed his authority, then the asthma 
was reverberated with more than usual violence. Four persons 
who were under my care testified to these facts, but as it was 
still possible that accidental coincidence might haye accounted for 
them, I resorted to other testimony and found that eight more 
asthmatics cencurred with my own patients. 


Ed 
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Many hundreds who were attacked by it, continued to 
pursue their usual occupations ; others who kept their hou- 
ses were not confined to bed. In many it proved so mild 
as scarcely to demand attention. 

The appetite often continued unimpaired, particularly 
when the disease was not violent in its symptoms. 

It is a fact confirmed by the observation of the inhabitants, 
that bilious remittent and intermittent fevers which are en- 
demial in this district of country, (from its contiguity to the 
river Susquehanna, and a considerable creek), were never 
so rare as during the continuance of the influenza. ‘The au- 
tumn after its prevalence was unusually exempted from the 
autumnal forms of fever. 

It has been the opinion of some physicians of eminence, 
that the influenza 1s a contagious disease, but the belief that 
it 1s only propagated by contagion is invalidated by the fact, 
that several years would be required, to spread it in this 
manner as extensively, as observation teaches us, it has been 
propagated in a few weeks. That it does not depend alto- 
gether on the qualities of the atmosphere, is evident from 
its appearance at all the various seasons of the year, and by 
the fact that it extends its ungracious influence with equal, 
and almost electrical rapidity, over countries which are con- 
gealed by the cold of a northern winter, and those which are 
schorched by the ardent rays of a vertical sun. May we 
not venture an opinion, that a comparison of the histories of 
this disease which have already been given to the world, 
with those which posterity may produce, will hereafter af- 
ford a clue, by which a knowledge of its phenomena may 
be obtained ? 


RICHARD W. HALL, 
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WILLIAMSON 


On the connection between Scrofula and phthysis Pulmonals 


Baltimore, May 30th, 1811. 


IN my last I concluded my remarks directly relative to 
scrofula. I shall now proceed to give my sentiments on this 
disease in conjunction with phthysis pulmonalis. 


April 4th, 1808. 

I am now attending a patient in the last stage of phthysis 
pulmonalis, whom I first saw about six months ago, and 
who has strumous tumors of considerable size on the neck, 
evidently of ascrofulous nature. These tumors are of se- 
veral years duration. 

This fact has, I conceive, a tendency to prove that there 
is some truth in the old opinion of a relation between the 
scrofula and phthysis pulmonalis. Dr. Mead has observed, 
“that those persons are most liable to ulcers in the lungs, 
who have strumous swellings in childhood, or youth ; and he 
adds; ‘that most experienced physician Ratcliff, used to say, 
that most consumptions in England and in other cold coun- 
tries, were of the strumous kind.” We often see in dissect- 
ing the bodies of patients, who have died of consumption, 
the lungs filled with tumors or indurated glands, which had 
suppurated and discharged matter. Although I believe 
in the probability of the phthysis pulmonalis being frequent- 
ly, and perhaps in all hereditary cases, ingrafted on scro- 
fulous habits; yet, I am very far from believing that per- 
sons of this class or habit, are the only ones subject to that 
disease. 

When separate, these diseases are either of them formida- 
ble in their nature, and frequently desperate in their event : 
when combined they must be doubly so! 

If there be different species of the phthysis pulmonalis, it 
is rational to suppose that different methods of treatment 
should be adopted; and in order to accomplish the desired 
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effect, it is the incumbent duty of every practitioner of meiii- 
cine, to endeavour to distinguish between different forms or 
species of the same disease. For, to endeavour to cure the 
phthysis of a scrofulous nature, by remedies which are pro- 
per in that of an inflammatory or pneumonic order, would 
be as irrational, as it would be to attempt to extinguish a 
fire by adding fuel. Although the scrofula has generally 
been considered an incurable disease ; yet, fortunate expe- 
rience has taught us that it may sometimes be cured. If it 
be possible to cure it when affecting the glands perceptible 
to the eye, may we not flatter ourselves, that it is also cur- 
able when seated in these glands situated 'in the interior of 
the system ? 

Facts are incontrovertible, and they have proved that 
the phthysis is sometimes of an inflammatory nature, and 
only to be remedied by the antiphlogistic treatment. But 
facts have never proved the antiphlogistic treatment saluta- 
ry in scrofula. On the contrary, they have proved it ex- 
ceedingly pernicious. If therefore the consumption is ever 
of a scrofulous nature, and facts have proved the antiphlo- 
gistic treatment improper in scrofula, analogy should teach 
us the impropriety of adopting this mode of treatment in di- 
seases of that nature. Supposing then that there are these 
two different forms of phthysis, and granting that our opi- 
nion respecting the different method of treatment be cor- 
rect, we can very easily perceive, that by mistaking or con- 
founding them, incalculable injuries may arise ; and that al! 
the anxiety which a sympathetic mind can possess, and all 
the ardent wishes that humanity can excite, with our great: 
est exertions and strictest attention, must prove abortive: 
When, on the contrary were we able to distinguish complete: 
ly between the different forms of disease, and prescribe ac- 
cording to their nature, we might, perhaps not unfrequent: 
ly have our solicitude crowned with a fortunate issue. 

It was formerly believed that the phthysis pulmonalis was 
an incurable disease ; and whatever physicians of great emi- 
nence of the present day, may have asserted to the contra- 
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ry, it is yet doubtful with me, whether a confirmed phthy- 
ois can ever be cured. 

The situation of the lungs, with their important and ac- 
tive functions render it very difficult to cure them when 
diseased, especially if the disease be of an extensive or chro- 
nicnaturee It is in consequence of this, with that of con- 
founding or mistaking the different species, and consequent- 
ly treating it improperly, that the consumption remains, as 
it ever has been, almost always incurable. But in this en- 
lightened age, when the rays of phylosophy are radiating 
from their centre, and unveiling to the industrious student 
truths before unknown; (many of which have been disco- 
vered in chemistry, and not a few in the science of medicine) 
may we not rationally hope, that she will be still more 
bountiful, and continue to guide us by her divine light in- 
to the mysterious paths of our profession, and illuminate 
them so as to enable us to discriminate more completely be- 
tween diseases of a different nature or different species of 
the same disease, and teach us by her laws how to prescribe 
for them, when known. Although we dare hope for an 
event of this invaluable nature; yet we dare not antici- 
pate that day, when the consumption will not be so formid- 
able a disease as to frequently terminate fatally. 


‘‘ Though skilfully, the sage perform his part, 
it will oft tryumph o’er the healing art.” 


The grand improvements or discoveries which I antici- 
pate relative to the phthysis pulmonalis, are more of a pre- 
ventive than a curative nature. 

As I do not intend to dilate on the consumption in general, 
the subsequent remarks will be principally confined to that 
*f a scrofulous nature. 

If the scrotula is difficult to cure, when the glands of the 
neck, &c. are the seat of disease, it must be much more so, 
when seated in the lungs. For independent of the difficul- 
ties attending the treatment of this disease in general, there 
are additional ones, when the lungs are the seat of it. 
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The bath, as mentioned in my former essay, I consider 
very beneficial in scrofula, when the lungs are not the seat 

disease, but when they are, it is always a doubtful re- 
m&dy, if not a pernicious practice. I have tried it in 
the tholera infantum, some months after the tussis convul- 
siva, and when this last disease had apparently entirely dis- 
appeared ; but it excited a morbid action_in the lungs, and 
we were compelled to discontinue it it as pernicious. Other 
cases might be adduced to prove its injurious effects in most 
diseases of the lungs attented with cough, or where there 
is a great predisposition to affections of this nature, but this 
is a fact too well known to need dilating on by me. 

It is possible the tepid bath might be used with advantage 
in scrofulous affections of the lungs, as the cutis generally 
sympathises with the diseased organ. While some parts of 
it are cold, others are preternaturally warm ; it is however 
most generally parched and dry. The cold bath, by carry- 
ing off the heat too rapidly, causes a contraction of the skin 
and increases the flow of blood to the heart and lungs; 
whereas the tepid bath, if the skin be cold, would produce 
a determination to the superficies, and if parched would 
tend to equalize the animal heat, and produce a salutary 
perspiration. However great care is requisite in using this 
bath, if it be too warm, it will increase the general excite- 
ment, and may be productive of much injury. I am induc- 
ed to believe that the air bath with friction, properly con- 
ducted, would be highly salutary in scrofulous affections o! 
the lungs. 

The use of external or local remedies, I think very salu- 
tary in ordinary cases of scrofula; they can however be had 
access to but very imperfectly, if at all, when the lungs are 
the seat of the disease. Those medicines inhaled should, ! 
suppose, be considered of the local order. 

Dr. Pearson of Birmingham, has spoken in exalted terms 
of the good effects of ether and cicuta, when inhaled, in the 


phthysis pulmonalis. If this compound is ever salutary, 
I suspect, it must be in the scrofulous species of this d* 
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seasee The Doctor adds one scruple or half a drachm of 
the powdered leaves to every ounce of sulphuric ether. 
After the ether becomes sufficiently impregnated, one or 
two tea spoonsfull are put in a wine glass or cup, then the 
patient holds it to his mouth and inspires the vapour that 
arises from it, until the ether is eyaporated, This is repeats 
ed three or four times a day. 

The first effects of this application, says the doctor, “‘ are, 
an @greeable sensation of coolness in the chest, an abate- 
ment of the dyspnza and cough, and after ten minutes or a 
quarter of an hour, easier expectoration.” The doctor then 
proceeds to say, what the ultimate effects are, but here he 
has recourse to conjecture. Other proper measures are not 
to be neglected as this is not to supersede the use of other 
medicines. After mentioning what the ultimate effects 
are, he proceeds: * to assert that all these beneficial con- 
sequences will flow from its application in every species and 
degree of the phthysis pulmonalis would be adopting the lan- 
guage of quacks, and insulting the understanding of every 
one experienced in the profession.” 

From this, and the following sentence, the doctor must 
have been at least, in part aware of its being limited in its 
effects. Ishall only remark, says he, “that it appears to 
be best suited to the florid, or what is termed the scrofu- 
lous consumption.” He tried the ether with several volatile 
substances, but the cicuta was the most efficacious. ‘* The 
narcotic particles of the cicuta, conveyed in this manner, a- 
long with the ether, to the diseased lungs, act as a topical 
application with the best effect.” 

The cicuta we know has long been celebrated in scrofula. 
The ether, no doubt increases the exhalation from the d!- 
seased parts, and carries off the superabundant heat, the 
sensation experienced warrants this conclusion. ‘This reme 
dy may also operate as a local stimulus and excite the ab- 
sorbents to an increased action. 

The incipient or first stage of the phthysis pulmonalis is 
that, in which this medicine must have the most benign ef- 
9 
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fect. Dr. Pearson, it is probable, never used it except in 
confirmed cases; and experience taught him it was ineffica- 
cious in the last stage of the disease, or in complicated af.- 
fections, as he thus observes. ‘ Where the pulmonic af- 
fection is complicated with mesenteric obstructions or di- 
seases of the other viscera, or a dropsical condition, ‘it af- 
fords but transitory relief; and in the very last stage of the 
disease the proper time of using it is past.” 

But the two most forcible causes why this disease is more 
fatal when the lungs are the seat of it, than when the exter- 
nal glands are; are first, the peculiar and active situation 
of the diseased organs. Second, the difficulty, or almost 
impossibility of timely discovering the disease. I have no 
doubt, but that the lungs may be in a morbid state a long 
time, without being suspected of disease. 

The first of these reasons is so strikingly obvious that it 
were useless to dwell on it, further than to observe the ne- 
cessity of studiously attending to the various diseases to 
which the lungs are subject, to be always careful to distin- 
guish them, and to prescribe for the symptoms of disease 
and not for its nosological name. 

In diseases of the lungs, all the minutie should be strictly 
attended to, not only respecting its nature and treatment, 
but also relative to the paticnts constitution, habits, family, 
present and former place of residence, diet, clothing, occu- 
pation, and every thing that can have any influence on the 
disease or mode of treatment. 

Second, the difficulty or almost impossibility of timely 
discovering the disease. Fernelius justly remarks, when 
speaking of a vomica of the lungs. ‘* This is a very obscure 
and concealed disease, and often not apparent either to the 
patient or physician; so that the patient neither alters his 
course of living, nor thinks himself ill, but bears about un- 
knowingly in his breast the seeds of death.” That this is 
the case in scrofulous affections must be obvious to every 
person acquainted with the nature of the lungs, as well as 
of this disease. Therefore, when applied to by a patient 
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who has a morbid affection of this viscus, we should be,par- 
iicularly careful to ascertain the nature of the disease ; and 
if the symptoms, with the general constitution of the patient 
indicate a disease of this nature, we should treat it as such. 

The treatment proper for scrofula in general will be proper 
in this case, with a few exceptions, and these a judicious 
practioner will be able to detect. But the treatment proper 
for a pneumonic phthysis would be very pernicious in this 
species of consumption. 

Bloodletting, mercury, &cs which have been proved by 
our venerable countryman, Rush, to be salutary in many 
cases of phthysis, must be injurious in that of a scrofulous 
nature, tending to debilitate the general system, and all de- 
bilitating remedies are improper in scrofula. When this di- 
sease is evidently about to terminate in the phthysis, if there — 
be a sense of engorgement or fulness in the lungs, a few 
ounces of blood may be drawn, but let this be done with 
judgment and not without sufficient indication. 

If the preparations of mercury are ever beneficial in this 
species of disease, it is only when given in small quantities, 
and combined with tonics. For, if it is continued until it 
has a general effect on the system, it debilitates, and, I be- 
lieve, tends to produce suppuration in the scrofulous tu- 
mors; and when these tumors suppurate, they are much 
more difficultly, cured. Hence the necessity of distinguish- 
ing between scrofulous and other schirrous tumors, for 
while mercurials are very-pernicious in the former, they are 
highly salutary in the latter. I know of no better way of 
distinguishing these diseases, than by consulting the consti- 
tution of the patient. 

In addition to the indication of the patient’s constitution, 
there are distinguishing symptoms between the scrofula and 
other tumors, so that no physician who has had much prac- 
tice, will either mistake or confound them. The viscera 
sometimes become scirrhous after active inflammation. The 
exterior glands are also frequently enlarged, and sometimes 
put ona scirrhous form of disease. There are also cold 
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indolent tumors, which appear on the exterior of the body, 
over different parts. Such as the steatomatous, &c. How- 
ever, there is so little analogy between these diseases, that 
the practitioner must be ignorant indeed, who would con- 
found them. 

The steatomatous, &t. may be extirpated without danger 
and to the relief of the patient, but the scrofulous cannot. 

The bulk of the steatomatous, &c. is the principal inconve- 
nience to be apprehended from them, for it is well known, 
that they sometimes grow to an énoritious size without oc- 
casiofiing any alarming symptom ; but the scrofulous tumor 
is not the only inconvenience, that a patient labouring under 
this disease experiences. Indeed the tumor appears to be 
only an indication of a disease of the general system. Be- 
fore any symptom of suppuration is discovered; in fact as 
soon as the gland begins to enlarge, or even before there are 
symptoms of an enlargement, a disease of the general sys- 
tem is obvious. The skin becomes lax, the solids relaxed, 
there is a loss of appetite,- dyspeptic symptoms, often super- 
vene ; and these affections continue to increase, unless re- 
medied, until a universal cachexy prevails, and the patient 
gradually declines until death removes him from this scene 
of affliction. 

In scrofula in general the digitalis is certainly pernicious, 
but in that of the lungs it may be beneficial from the imme- 
diate influence it has on the pulse. But it should be used 
with great care, and if it does not reduce the action of the 
pulse, it should be discarded as injurious, as it reduces the 
tone cof the general system. If it should reduce the action 
of the pulse, it will enable us to administer, more freely 
those medicines which we must have recourse to for the 
cure of this disease, 


{To be continued.) 
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A Case of Artificial dilatation of the Female Urethra, Ge. Ge. 


BY H. L. THOMAS, ESQ. F. R. S. 
From the Medico-Chirurgical Transactions for 1809. 


SUN DAY, April 26th, I was called into the country to 
see a lady, thirty-four years of age, atid the mother of several 
children. On the. morning. of that day she had, without 
any assignable cause, laboured under a suppression of urine ; 
as there was no regular assistance at hand, the husband 
(whose readings on this subject had been pretty extensive,) 
took upon himself to afford her relief. With this view he 
introduced an ivory earpicker into the meatus urinarius, and 
the water immediately flowed, but as the quantity evacuated 
did not quite equal his expectations, the instrument was in- 
troduced a second time, when it escaped from his fingers, 
and suddenly slipt, as he expressed it, with a “ jerk into the 
body.”” When I saw her, six hours after, she was free from 
pain, and with no other unpleasant symptom than those 
which might be expected from the agitated state of her mind. 
Upon introducing the sound the extraneous substance was 
readily detected, and was as easily laid hold of by a pair of 
fine polypus forceps, but I found every attempt to extract it 
was attended with considerable pain, and followed by a slight 
discharge of blood, appearances which gave me reason to ima- 
gine that the instrument lay across the bladder, with its point- 
ed extremities entangled between the fasciculi of muscular 
fibres, and that much mischief might be produced by any 
farther attempts at extraction. I therefore merely ordered 
an enema to be administered, and directed her to drink plen- 
tifully of diluting mucilaginous liquids; I also gave some 
directions respecting the position of the body at the time of 
evacuating the urine, which were to be such as to render the 
orifice of the bladder the most depending part. 

On the Monday at two o’clock, I found that she had pass- 
ed a restless night, and was much indisposed ; pulse frequent, 
face flushed, and the tongue furred; a slight degree of ten- 





70 Artificial Dilatation of 


derness was beginning to pervade the whole of the hypogas: 
tric region. This situation of the patient clearly pointed out 
the propriety of a speedy removal of the cause of irritation, 
and as I came provided with the bistoire cachee, I proposed 
opening into the bladder immediately ; this proposition was, 
however, absolutely rejected by the husband, from the know- 
ledge he had of a case of lithotomy in a female, who ever af- 
terwards suffered from an incontinency of urine. 

With some hesitation, and I must confess with little pros- 
pect of success, I introduced a piece of sponge tent into the 
urethra, three inches long, and somewhat thicker than the full 
sized female sound, leaving directions for its removal at the 
end of two hours, or even sooner, if attended with much 
pain or distress. I took care to prevent the possibility of 
the sponge separating, and any part escaping into the bladder, 
by passing a strong string through its whole length secured 
at both extremities by a double knot. 

In the evening I was informed that she had borne the tent 
for two hours, without any great degree of irritation taking 
place, and that during the whole time the urine gradually es- 
caped. I sent another piece of the tent somewhat larger 
than the first, desiring it to be introduced at twelve o’clock 
the following morning, and allowed to remain in the urethra 
till I came to her at two. On my arrival I found her toler 
able well, and upon withdrawing the tent I passed the fore- 
finger of my left hand into the bladder, where I felt the 
ear-picker lying across the cervixs At first I conceived it 
impossible, without laceration to disengage it from the posi- 
tion in which it appeared so firmly fixed, but by turning my 
hand, and insinuating the point of the fore finger underneath, 
and towards the blunt extremity, it was readily dislodged, 
and escaped through the urethra, by the side of my finger. 
It measured three inches in length, one end bemg consider- 
ably more pointed than the other. I kept my finger engaged 
in the bladder for (I should guess) five minutes after the 
expulsion of the ear-picker, solely with a view of attending 
‘a the contractile force of that viscus. The sensations I ex- 
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perienced did not in any way accord with the ideas I had 
formed, for instead of my finger being firmly compressed, 
as I expected, by the sphincter muscle and bladder general- 
ly, I found every where nothing else than a soft pulpy yield. 
ing substance, totally insensible to any stimulus I could pro- 
duce by the finger nail; this inability to contract, may per- 
haps be accounted for by the partial distention of the blad- 
der for so long a time by the ear-picker. The same agent, 
however, cannot be assigned as the cause of the general re- 
laxation which had taken place in the urethra, and which 
was so very complete, that before I withdrew my finger, I 
believe, had the case required it, both thumb and finger 
would have passed into the bladder without the smallest dif- 


ficulty. 

On the following day the patient was so well as to preclude 
even an excuse for any farther examination of the parts; but 
I was given to understand that the involuntary discharge of 
urine continued only six hours, and that now she possessed 
the full powers of expelling it without any other inconveni- 
ency than a slight degree of scalding in its passage along the 
urethra. 

My view in laying this case before the Society is to show 
how readily, and with what little pain the female urethra will 
admit of dilatation, There is no novelty in the mode of ac- 
complishing the object of distention. Near a century back 
it was proposed by Douglas; he not only recommended 
sponge for this purpose, but also dried gentian root, as be- 
ing more gradual in its expansion, and better fitted for the 
purpose, 

Mr. Bloonffield has given the case of a young girl where 
he effected the dilatation by introducing the cecum of a 
small animal, in a collapsed state, into the bladder, filling it 
afterwards with warm water, by means of asyringe. This 
was gradually withdrawn as the cervix vesice opened, and in 
a few hours the dilatation was so far accomplished as to al- 
low the calculus to pass through. 
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Why some of these methods have not been more general 
ly adopted I cannot say, perhaps the incontinency of urine 
which occasionally has been observed to succeed to great dis- 
gention of the urethra is the reason of their having been laid 
aside ; with what propriety, however, may be questioned, 
for I believe it will be found that this unpleasant symptom 
frequently occurs after the operation of lithotomy, as it is now 
usually performed. | 

We have many well authenticated cases on record where 
calculi, of a size larger than a hen’s egg, have been expelled 
from the bladder by the expulsive efforts of its own muscles. 
Heister has related from good authority several instances of 
the kind, a very remarkable case is also given by Dr. Moli- 
neux, in the early part of the Philosophical Transactions, 
where a stone was voided by a woman, “the circumference 
of which measured the longest way 7,°, inches, and round 
about where it was thickest 5% inches, its weight near 2} 
ounces troy.’ 

If these relations can be credited, and there is no reason 
why they should not, I can hardly conceive any cause in a 
young and healthy female subject, and where the bladder is 
free from disease, why a very large stone may not be extract- 
ed without the use of any other instrument than the forceps, 
the urethra having first been sufficiently dilated by means of 
the sponge tents; for this purpose the plates of the forceps 
need not be so thick and strong as those commonly em- 
ployed. 

It may be often observed, that muscular fibres, when once 
stretched to a certain extent, (i. e.) beyond their capability 
of immediately reacting, will admit of very considerable 
elongation without tearing, and yet shall, when the cause is 
removed, perfectly and very speedily recover their original 
powers. When the luxation of the femur takes place 
downwards, we observe the great gluteus muscle upon the 
stretch, almost to breaking: before the reduction can be ac- 
complished the fibres will be still farther elongated, yet af- 
ter this violenee of extension, laceration of the fibres hardly 
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erer happens, and when the muscles are again restored to 
their former situation, their functions become as perfect ina 
few days as if no injury had been sustained. That phincter 
muscles are possessed of similar powers, the above case will, 
I think, in great measure prove; in addition to which I beg 
leave to subjoin the following. 


A gentleman of an inactive and sedentary disposition had 
for many years suffered from constipated bowels, which in- 
creased to that degree that the most active cathartics failed 
in producing the desired effect. By the advice of a practi- 
tioner, whom he consulted in Paris, he daily introduced into 
the rectum a piece of flexible cane (about a finger’s thick- 
ness,) where it was allowed to remain until the desire for 
evacuating the feces cameon. This plan succeeded so well 
that for more than a twelve month he never had occasion to 
resort to any other means. One morning, being anxious to 
fulfil a particular engagement in good time, in his hurry he 
passed the stick farther up, and with less caution than usual, 
when it was suddenly sucked up into the body, beyond the 
reach of his fingers. This accident, however, did not inter- 
rupt the free discharge of the feces, andthe same evacua- 
tion regularly took place every day, whilst the stick remained 
inthe gut. It was seven days afterwards when I first saw 
him ; he was ina very distressed state, with every symptom 
of fever, tension of the abdomen, and a countenance expres- 
sive of the greatest anxiety. His relatives and friends were 
totally ignorant of the real nature of his case; and nothing 
less than the urgency of his sufferings, could ever have pre- 
vailed upon him to disclose it to me. Such were his feel- 
ings on the occasion, that a violent hysteric fit was brought 
on by the mere recital of what he termed his folly. 

Upon examination with my finger, per anum, no part of 
the cane could be discovered; but one end of it was readily 
4elt projecting (as it were) through the parietes ef the ab- 

10 
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domen, midway between the ilium and the umbilicus on the 
right side. The slightet presssure upon this part gave him 
exquisite paine 

After repeated trials I was at length enabled, with a bou- 
gie to feel one extremity of the stick lodged high up in the 
rectum ; but without being able to lay hold of it with the 
stone forceps. ‘To allay the irritation for the present, an 
emollient clyster, with tinct. opii. 3ij, was given, which 


passed without the least impediment, and did not return. 
On the next examination, two hours after, I found the phinc- 


ter ani considerably dilated, and by a continued perseverance 
to increase it, the relaxation became so complete, that in a- 
bout twenty minutes I was enabled to introduce one finger 
after the other, until the whole hand was engaged in the rec- 


tum. 
I found the end of the stick jammed in the hollow of the 


sacrum, but by bending the body forward it was readily dis- 
engaged, and extracted. Its length was nine inches and an 
half, with one extremity very ragged and uneven. 


For several days after, the situation of the patient was 
highly critical, the local injury, joined to the perturbation of 
his mind, brought on symptoms truly alarming. At length 
I had the satisfaction to witness his complete recovery ; and 
he has ever since (more than two years ago) enjoyed good. 
health, and the regular action of the bowels, without the as- 
sistance of medicines, or any other aid. 
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Haslam on the Locked-jaw in Horses. 


Baltimore, 2d July, 1811. 

To the Editor of the Lycaeum. 
sIR, 

I HOPE it will not be considered disrespectful to the 
faculty, or presumption in me, to state a few facts and opi- 
nions respecting the /ocked-jaw of horses. This useful ani- 
mal is much oftener affected with tetanus than is generally 
supposed, and it has almost in every instance ended in death. 
Although I think I can say without vanity, that I have been 
successful in other diseases of the equine race, I candidly 
confess I never succeeded in a case of this dreadful malady 
till you recommended the use of calomel. I had prescribed 
opium, brandy, camphor, spirit of turpentine, and many 
other strong stimulants, but to no good purpose. 

As all your readers may not be acquainted with the symp- 
toms of this disease in horses, I will state them as they ap- 
peared to me in those cases that fell under my observation. 

The nictating membrane (which in astate of nature is but 
partially to be seen) becomes conspicuous ; the nose is point- 
ed horizontally, and the tail raised considerably and is turn- 
ed a little to one side. The horse ruminates his food like a 
cow, scarcely separating his jaws, and his walk is much 
changed ; both his fore and hind legs being much farther a- 
part than usual. His flesh becomes very hard, and at last his 
jaws are completely locked. This is commonly the last 
symptom, but in some cases all these symptoms appear near- 
ly at the same time. When this is the case I consider it as 
an unfavourable sign; for the slower the symptoms succeed 
to each other the less dangerous the disease and vice versa, 
for when the affection of the jaws soon succeeds the other 
symptoms there is the greatest danger. 

One of the greatest impediments to the cure ‘of this dis- 
ease is the vulgar error of supposing that the horses have 
what are called the hooks, an opinioy that originated in igno- 
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rance, because it has no foundation in nature. To prevent 
the cruel operation of cutting for this supposed disease, (which 
would be worse then the disease if it existed at all) I shall 
give a deseription of this part of the eye,—The horse like all 
other animals being liable to the introduction of foreign mat- 
ters into the eye, and not being favoured like man with 
hands or other means of removing them, has been bountiful- 
ly furnished by nature with a nictating membrane. This is 
of a strong caitilaginous nature, and is put in motion by the 
retractor muscle drawing the eye into the orbit, by which 
motion this membrane is brought over the globe of the eye. 
Thus, by the motion of the eye it serves to cleanse or wipe 
off any offensive matter that may have been introduced. 
Ihave met with some well informed people as to other 
subjects who believed that this membrane had arisen there 
in the course of a few days, because they were not acquaint- 
ed with the causes that rendered it’ more visible than usual. 
There are many such causes, but more especially the two 
following. 1st. Inflammation in the eye, which when sti- 
mulated by the rays of light is drawn into the orbit, leaving 
the membrane partially exposed. 2d. Spasms of the mus- 
cles of the eye or parts adjacent which produce the same 
effect, and is the reason why, the tetanus is so often sup- 
posed to be the hooks which have no existence. This mis- 
take is often fatal; for I have sometimes been unable to 
persuade the owners of horses of their deception and the 
cartilage has been cut out to the destruction of the poor 
animal. Such is the prevailing opinion on this subject, that 
as soon as a horse is sick of any complaint which they do 
not understand (and this is generally the case) they be- 
gin to look for something external that will enable them to 
account for the sy mptoms, and this is often very striking in 
the eye, because in many diseases this membrane is more 
than usually obvious for the reasons already assigned. The 
operation is immediately performed, and if the horse does not 
die of inflammation or a locked jaw, he generally becomes 


blind, and will be so for life. 
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Of the causes that give rise to this disease in horses I have 
observed injuries of the feet (more especially from nails) to 
be the most common. There seems to be something in iron 
nails, that oftener occasions tetanus than any thing else. 
Eight out of the last ten cases under my care were brought 
on by this cause. It is nevertheless sometimes brought on 
by wounds from other causes. I have seen a case produced 
by docking the tail, and I cannot forbear to observe here that 
I think strong stimulating dressings after certain operations, 
tend to produce this effect. I have also seen it brought on 
by an operation which was followed by a high degree of in- 
flammation. On the 7th of June, 1810, I removed a large 
tumor from the scrotum of amule. It had become so large 
as to be very inconvenient. After the operation there was a 
very free discharge and every thing looked well; but on the 
19th, I was sent for, and found that he laboured under a 
complete tetanus. Although it had appeared only a few 
hours, he died before morning. I opened the body the next 
morning and found, that the inflammation had communicat- 
ed to the intestines and stomack, and that he had died of 
mortification. 

I have conceived that there are two species of tetanus very 
different from each other; the one evidently arising from 
great and general debility giving rise to spasms, and the 
other originating from excess of inflammation requiring eva- 
cuations for its cure. The above case shews at least that 
either the tetanus arose from inflammation, or was present 
at the same time, and I think we must conclude they were 
connected as cause and effect. Nor is this the only case that 
induces me to draw such a conclusion. On the 26th of Fe- 
bruary, 1810, I opened the body of a horse, that had died of 
tetanus, and had been cut for the hooks. I found the right 
lobe of his lungs in a high state of inflammation as well as 
the whole intestinal canal. In certain cases of this disease 
all the common symptoms of fever are to be met with. [ 
have for these reasons long viewed the disease as both acute 
and chronic and have thought that the slow or chronic is the 
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least to be dreaded. I imagine that the disease proceeds to 
a more rapid termination, when it proceeds from fever and 
the reverse. It is remarkable in tetanus from wounds that 
the wounded part always heals long before the symptoms of 
locked jaw appear, in many from five or six days to two and 
even three weeks afterwards.—I have always noticed that 
when the spasms were communicated to the intestines that 
the chance was a bad one, and that an obstinate constipation 
was equally unfavourable. A free passage, especially when 
not produced by art, is I believe, always favourable.—Since 
you recommended the use of mercury, I have cured three 
cases out of five, and I am of the opinion, that the fourth 
would have done well, had not the owner of the horse con- 
trary to my advice, permitted the operation for the hooks to 
have been performed. The fifth was one of those desperate 
cases, and so far advanced, that I think no remedy could 
have had any effect. I could not perceive that the mercu- 
ry had any effect upon the excretions, or any other, except 
that of relaxing the spasms in a few hours after it was given. 
The glands were not affected that I could perceive, as no 
part of the mouth, fauces or tongue shewed any marks of 
its action. The intestines were little, if at all affected, as no 
purgative effects were perceptible.* 

Perhaps it would be useful to state a case exhibiting in ge- 
neral the mode of treatment I have used in those cases where 
mercury proved successful. 

On the 22d March, 1810, I was called to see a horse sup- 
posed to have had the hooks, and as the owner pretended to 
no knowledge of the disease, he had through the persuasion 
of others suffered the operation to be performed several days 
before I saw him. Upon enquiry I found that a bone had en- 
tered one of his feet about three weeks before; but had been 
extracted a day or two afterwards, and left little or no lame- 
ness. For this reason those who saw him could not be per- 


* T should have remarked that the intestines almost in every in- 
stance very soon partake of the spasmodic affections, and that this 
is avery hard state to overeome. 
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suaded that the disease could have arisen from this cause. 
It was easy to be perceived that the symptoms of locked jaw 
were increasing, but as they had proceeded gradually my 
prospect was pleasing. The wounded part was dilated im- 
mediately and dressed with cantharides and spirit of turpen- 
tines The symptoms did not abate and the evident marks 
of strong spasmodic action rendered something farther ne- 
cessary- I with great difficulty introduced into the mouth 
six drams of calomel. On the 23d the calomel was repeat- 
ed. 24th calomel repeated, but no appearances of relief. 25th 
calomel repeated, and the spasms less frequent and of shorter 
duration. 26th spasms relieved. This morning he passed 
from the rectum a small watery discharge, but nothing like 
a free or active purgation. 27th, he is better, and can dis- 
tend his jaws considerably, but has no appetite. I gave an 
injection of corn meal gruel. 28th, purges a little, and the 
injection was repeated. 29th, no more passage from the in- 
testinese His jaws quite free, and appetite returning. He 
soon recovered, and is now a very fine animal. 
Your obedient servant, 


JOHN HASLAM. 


Remarks on Hydrophobia, and a new method of using the 
Caustic by H. Wilkins, M. D. in a letter to the Eaitor. 


SIR, 


AS I conceive that any improvement in the manner of 
treating hydrophobia, will be acceptable to the public, I shall 
make known through the Lyceum, the simple and effica- 
tious method I have used, and recommended for some years, 
to eradicate the dreadful poison that occasions it. A method 
not altogether new in substance, though it be new in form, and 
if applied with a little attention, would reduce this once tre- 
mendous disease to the lowest degree on the scale of morta- 
lity.—-Before disclosing my plan, permit me to make a few 
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observations, that relate to the great importance of destroying 
the virus in its first lodgement; for I consider all other plans 
of prevention as merely experimental, and deviating from 
true wisdom. ) 

As to the medicines, called specifics, or family medi- 
cines, I regard them in toto as the base offspring of igno- 
rance, Or avarice, and not worthy an examination: a gloomy 
experience having long since decided against them. With 
regard to these it is worthy of remark, how error begets er- 
rors I have known a kind of hawk-weed, (Hyoseris Amplexi- 
caulis,) given with the greatest applause under an idea that 
it was the litchen caninus, though not even belonging to the 
same class of plants; by which we have gained the know- 
ledge that H. A. is a diuretic and may be safely given in as 
large doses as the litchen, but surely there never wa$ a hu- 
man being saved from hydrophobia by it!—And I have no 
doubt but many a little running plant has been swallowed for 
the famous anagallis, hereafter to be remembered for hay- 
ing arrested the attention of the legislature of Pennsylvania, 
more than for all its pretended cure. 

The well authenticated histories of hydrophobia leave no 
room to doubt, that scarce any period, within a year from the 
infliction of the wound, is too * long for a local affection to 
exist nor too short ¢ for it to expand into the dreadful fea- 
tures that characterize the disease. How far this variation 
depends upon the irritability of the general habit, the local 
irritability of the part wounded, or the sympathetic disposi- 
tion of the wounded organ with the parts afterwards associ- 
ated in diseased action ; or the disposition of the wounded 
part to suppurate ; I will not take upon me to determine: 
but I believe them concerned in determining, both the cer- 
tainty and the time of the disease. 


* Dr. Vaughans cases and observations on hydrop, page 22, 
a case after nine months. 


t Dr. Grays case on India, where death followed in the course 
of the same day. 
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When we considera period so long as nine months from 
che insertion of the virus to the production of the disease, 
with an intervening state of apparent health ; as in the case 
alluded to above, the least consideration will lead us to the 
conclusion, that the local disease must be first formed about 
the wounded part; and that, the disease remained there in 
a state of subexistence: for we cannot suppose that a drop 
of poisoned saliva could remain unabsorbed so Jong, nor re- 
main without generating new matter; nor that it could in a 
slight skin wound, (which will often produce the disease,) 
send forth irritations, after the manner of tetanus, to pro- 
duce such a set of symptoms, as characterize the disease in 
question. It must therefore be gaining strength by generat- 
ing new matter, till it be sufficiently powerful to derange all 
‘the natural actions.—With respect to the poison laying local 
and first infecting the place of deposit, though not peculiar 
to this disease, it may be difficult to explain satisfactorily the 
pathology, yet, on this dark and and intricate subject, I have 
often pacified, if not satisfied my mind by adverting to the 
doctrine and to the fact, which takes place in vegetation. 
It is well known, that after cutting down certain vegeta- 
bles, as grasses for instance, another kind will spring up, 
and in some instances fir-trees have been raised, by cutting 
off the incumbent timber, where they had been unknown for 
along series of years. There can be no doubt, but that a 
degree of vegetation had constantly gone on, though not in 
full form, owing to the reigning crop which had kept them 
in a state of subexistence : certain fibrille and ganglie being 
discoverable under ground in the case of the firs alluded to 
above. 

In this way I conceive does vigorous health keep un- 
der various morbific seeds, which are ready to germinate 
upon the least overthrow of the general healthy state, and 
then put on the full characteristic form by which we know 
and name them. 

A question might be here propounded’ whether the mate- 


ries of hydrophobia does dot act simply from irritation as 
11 
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a wound from a rusty nail produces lock-jaw ?—There 
seems to be a possibility of this, when we consider the rapid 
movement of the case in India by Dr. Gray as quoted above ; 
but I think it inquestionable, that it gains strength and quan- 
tity at the part, before it is discharged in sufficient power to 
cope with and overcome the natural actions ; for it is by al- 
tering these and instituting new actions, that the disorder is 
formed. 

Was it not for the power of communicating the identical 
desease, we might be greatly puzzled to determine whether 
there was any morbific matter, or any difference in the mode 
of action from that in lock-jaw; viz. by simple irritation at 
the wound, affecting certain parts, according to the relation 
that such irritation bore to such or such parts of the system.— 
I would presume to judge that in so rapid a case as the one 
alluded to above, there could scarcely be any more morbi- 
fic matter formed than what was first inserted. 

After what has been said, I ask the question, how can the 
mind be turned from the purpose of making a local applica- 
tion, that will destroy the firstediseased part, and perhaps 
decompose the poison itself, so that if left in the wound it 
might not act? There an application is always proper, for it 
can never do harm, and if the symptoms are not yet disco- 
verable that characterize a general disorder, we are mor- 
ally sure of success. 

Here the time that the disease takes to form itself, is of no 
consequence, uuless it be the longer the more favourable.— 
It is worth while to examine well a method of this kind 
and for a fair elucidation, to compare it with what is called a 
specific ; because I do not insist, that such a discovery may 
not be hereafter made. E. G.—A and B are bitten at the 
same time, and by the same dog—-A. in the common course 
of things would have the disease in nine days, B. not till 
nine weeks or months. Let them both be treated at any an- 
terior time with the caustic (hereafter recommended) and 
both are surely cured.—But let them take the internal speci- 
fic fora month: A. is cured, and B. is supposed to be also 
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gured, but the disorder is yet local, when the specific is laid 
aside, and behold at an unexpected time, a time of ideal se 

curity, the disorder spreads insidiously forth in all its terrible 
forms to invalidate the cure in A. and destroy B. What is 
now to be done? Another specific is wanted ; a specific cure 
to aid the specific preventive! Let credulity itself blush for 
such hopeless contingencies, and adopt sound sense. But 
should not the specific medicine have been continued a longer 
time ? Yes, a man may eat medicine for a year, but it would 
only keep him sick, and of course in constant feay, if it had 
any powers in it; and the physician must be ignorant indeed 
that does not know the difficulty of enforcing a long continu- 
ance of any drug. 

To delay no longer, the method I recommend is as fol- 
lows—T'ake zij. of hard vegetable caustic or caustic of pot- 
ash, beat it fine, drop it in water and rub it till it becomes of 
the consistence of paint, such as is used for house painting. 
Dip acamel’s hair pencil, or if that cannot be procured, a 
piece of fine linen rolled up hard, in the manner a mop is 
made, and thrust this paste into every sinus of the wound. 
Wait about one minute, when a shining granulous appear- 
ance shews that it has corroded the parts, then with a small 
syringe force in some weak, warm vinegar, which will clean 
out the wound and destroy the caustic. If the wound be 
considerably enlarged, no more need be applied, but if it is 
not, apply it again as at first and wait a little longer, when if 
the wound is cleaned out as before, it will be about as large 
again as it was before the application was made. This clean- 
ing out of the wound may be notwithstanding my former 
supposition, all important, for what will it avail to destroy 
the part and leave the matter there? This points out the ex- 
cellency of common caustic over lunar caustic. Nothing 
farther remains than to dress the wound with a good sup- 
purative salve, such as merc: precip: rub: levigat: 3iij: 
cum unguento Basilic: 31. 

The pain produced by the caustic paste is very trifling ; 
children bear it withoug crying. In one instance I applied 
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it to twelve wounds on a boy of ten years of age and he se}. 
dom changed countenance or shewed signs of pain. In this 
case I had full proof of the success of the caustic ; that it 
was a genuine case, there remains no doubt, for a horse and 
cow were bitten at the same time by the same dog, and both 
these died, whilst the boy is alive and well. 

I could enumerate many instances where I have recom. 
mended, or applyed the caustic with success, but I trust the 
method wants no supports. It is safe, easy and sure. I have 
mentioned above, that exclusive of removing the diseased 
part, there was a strong probability that the materies was 
decomposed by the chemical action of the caustic, so as to 
be inert, even if left in the wound. This probability (though 
never to be trusted) is farther confirmed by the digestive 
powers having at times a similar effect. 

I will relate a well authenticated case, as it is singular in 
the extreme, that may throw light on this, as well as on other 
points of this interesting disorder, A mad fiste went toa 
farm five miles from Baltimore, and there bit one of the do- 
mestic dogs, after which the fiste was killed. A very poor 
dog belonging to some of the blacks on the same farm, was 
seen by two gentlemen who had visited the house, eating 
the dead fiste. ‘Chey were shocked, and attempted to drive 
him off, but he seemed so unwilling to leave it, that they left 
him. Ina short time they returned by the same road, and 
found that the whole head had been eaten off. I have made 
enquiry (having daily opportunities) and find that the dog 
bitten died mad, but that the carnivorous dog is actually in 
better health. 

The case of Admiral Rowley’s son, might be brought as 
an ebjection that caustic was not infallible. ‘The lip is cer- 
tainly a bad part of the mouth, and in such cases a tooth may 


pass inside and not be noticed. Lunar caustic, is, moreover, 
very unfit for the purpose ; and the person, recommended by 
Mr. Hunter, might have been very much off his guard by 
the manner in which the youth was attacked by disturbing @ 
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strange dog at his meal, and unknown to be diseased by his 
owner.* 

When the mouth is bitten, as is often the case in children 
who are generally crying at the moment the attack is made, 
the gums, tongue and every contiguous part should be well 
examined. | 

Although I have avoided giving a description of the usual 
symptoms that characterize hydrophobia, as being useless at 
this time ; yet I conceive it highly proper to notice any symp- 
toms that have escaped general notice; and I would here 
note particularly, the intoxicated deportment and appearance 
about the eyes and a croup like sound in barking, as symp- 
toms of hydrophobia. Hence the reason why _ patients in 
this disease have been said to have barked like dogs; for 
there seems to be an affection of the trachea, or gluttis which 
alters the sound in both the human and canine species. 

Before closing this, I would caution every person against 
considering the dread of water as unequivocal. I have seen 
two instances where they drank freely and yet communicated 
the disease. 

I do not think it proper whilst we are so far from perfec- 
tion in the knowledge of this disease, to alter the general 
character, because in a few instances it is defective, and in 
this I am sanctioned by a great character, no less than Lin- 


neus. 
Hoping that these observations may be useful, and lead to 


an uniform plan of prevention, 
I remain, sir, yours, &c. 


H. WILKINS. 


P. S. Would not the paste caustic answer completely in 
shallow fistulas to remove the callous edges, and be a very 
easy mode of operating both to physician and patient? 


* Annual Register, January 19, 1805. 
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And Philosophical Intelligence. 





AN ACT 


FOR FOUNDING A MEDICAL COLLEGE 


In the City or Precincts of Baltimore, Sc. &c. 


An Act for founding a Mepicat CouLuece, in the city ar 
precincts of Baltimore, for the instruction of Students in 
the different branches of Medicine»—Passed November Ses- 
sion, 1807. 


WHEREAS it appears to the General Assembly, that ma- 
ny benefits would accrue, not only to the State of Maryland, 
but to many other parts of the United States, from the estab- 
lishment of a Seminary for the promotion of Medical know- 
ledge, in the city of Baltimore—Therefore, 

2 Be it enacted by the General Assembly of Maryland, That 
a College for the promotion of Medical knowledge, by the 
name of ** THe CoLtece or MeEpIcInE or MaryLanp,” 
be established in the city or precincts of Baltimore, upon 
the following fundamental principles, to wit: The said Col- 
lege shall be founded and maintained forever upon a most 
hberal plan, for the benefit of Students of every country 
and every Religlous denomination, who shall be freely ad- 
mitted to equal privileges and advantages of education, and 
to all the honors of the College, according to their merit, 
without requiring or enforcing any religious or civil test, or 
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urging their attendance upon any particular plan of religiotis 
worship or service; nor shall any preference be given in the 
choice of a President, Professor, Lecturer or other Officer of 
the said Callege, on account of his particular religious pro- 
fession ; but regard shall be solely paid to his moral charac- 
ter, and other necessary qualifications to fill the place for 
which he shall be chosen. | | 

§ 3. And be it enacted, That the Members of the Board of 
Medical Examiners for this state, for the time being, together 
with the President and the Professors of the said College, 
and their successors, shall be and are hereby declared to be 
one Community, Corporation and Body Politic, to have con- 
tinuance forever, by the name of the “ Regents of the Col- 
lege of Medicine of Maryland.” 

§5. And be it enacted, That the said Regents and their suc- 
cessors, by the same name, shall be able and capable to enjoy 
to them and their successors in fee or for any less estate or 
estates, and lands, tenements, annuities, provisions or other 
hereditaments within this state, by the gift, grant, bargain, 
sale, alienation, enfeoffment, release, confirmation or devise 
of any person or persons, bodies politic or corporate capable 
to make the same, and such lands, tenements, rents, annui- 
ties, pensions, or other hereditaments, or any less estates, 
rights or interests of or in the same, at their pleasure to 
grant, alien, sell und transfer in such manner and form as 
they shall think meet, and convenient for the furtherance of 
the said College; and, also, that they may take and receive 
any sum or sums of money, and every kind, manner or por- 
tion of goods and chattels, that shall be sold or given to them, 
by any person or persons, bodies politic or corporate, capa- 
ble to makea gift or sale thereof, and employ the same to- 
wards maintaining the said College, in such manner as they 
shall judge most necessary and convenient for the instruction 
of Students in Medicine and the sciences connected with it. 

§ 5. And be it enacted, That the said Regents and their suc- 
cessors, shall be able in law to sue and be sued, plead and be 
impleaded in any court or courts, before any judge, judges, 
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dr justices within this state and elsewhere, in all and all man- 
rer of suits, pleas, causes, matters and demands of whatso- 
ever kind, nature or form they be, and to do all and every 
other matter and thing hereby contemplated to be done, in 
as full and effectual a manner as any othet person or persons, 
bodies politic or corporate, in like cases may or can do. 

§6. And be it enacted, That the yearly value of the mes- 
suages, houses, lands, tenements, rents, annuities, or other 
hereditaments and real estate of the said Cellege and Corpo- 
ration (exclusive of the lot and buildings occupied by the in- 
stitution) shall not exceed thirty thousand dollars; and all 
gifts to the said College and Corporation, after the yearly 
value of their estates shall amount to thirty thousand dollars 
aforesaid, and all bargains and purchases to be made by the 
said Corporation, which may encrease the yearly value of 
said estate above or beyond the amount aforesaid, shall be 
absolutely void and of none effect. 

§ 7. And be it enacted, That the said Regents and their suc- 
cessors, shall have full power and authority to have, make 
and use one common and public seal, and likewise one privy 
seal, with such devices and inscriptions as they shall think 
proper, and to ascertain, fix and regulate the uses of both 
seals, by their own laws, and the same seals, or either of 
them to change, break, alter and renew at their pleasure. 

§ 8. And be it enacted, That the said regents shall have full 
power and authority to appoint a President of the College, 
who shail preside at their meetings, and perform such other 
duties as may be assigned to him ; and in his absence to ap- 
pointa Vice President, which latter shall always be one of 
their own body. 

§ 9. And be it enacted, That the said Regents shall from 
time to time, and at all times hereafter forever, have full 
power and authority to constitute and appoint, in such man- 
ner as they shall think best and most convenient, Professors 
of the different branches of Medicine, for instructing the 
Students of said College, by regular lectures upon every 


part of that science, who shall be severally stiled Professors 
12 
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of such branches as they shall be nominated and appointed 
for, according to each particular nomination and appoint- 
ment; and also to constitute and appoint in like manner, 
Lecturers upon the sciences subservient to or connected with 
Medicine, who shall be severally stiled Lecturers on such 
sciences as they shallbe appointed for; and the said Profes. 
sors and Lecturers so constituted and appointed from time 
to time, shall be known and distinguished forever as one 
learned body or faculty, by the name of the Medical Faculty 
of the College of Medicine of Maryland, and in that name 
shall be capable of choosing their own Dean of Faculty and 
of exercising such powers and authorities as the Regents of 
the said College, and their successors, shall by their ordinan- 
ces think necessary to delegate to them, for the instruction, 
discipline and government of the said institution, and of all 
Students, Officers and Servants belonging to the same, pro- 
vided that nothing be done, in virtue of this, contrary to the 
constitution and laws of this State, or to the constitution and 
laws of the United States. 

§ 10. And be it enacted, That the said Regents and their 
successors shall meet at least once a year in stated annual 
meetings, to be appointed by their own ordinances and at 
such other times as by their said ordinances they may direct, 
in order to examine into all matters touching the discipline 
of the institution, and the good and wholesome execution of 
their ordinances ; and that the said Regents, when duly as- 
sembled, shall have full power and authority to make thei 
own rules of proceeding and to make fundamental ordinan- 
ces for the government and discipline of the College, and to 
appoint the necessary officers of the same: in all which 
meetings a majority of the whole number of Regents shall 
be a quorum to do any business, except to vacate the seat of 
the President, Professor or Lecturer, for which purpose the 
consent of two thirds of the whole number of Regents shall 
be necessary. 

§ 11. And be it enacted, That the Medical faculty of the 
said College, shall hold one term in each year, which shale 
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gommence on the first Monday in November, in every year, 
and shall continue not less than four, nor more than six 
months, as may be regulated by the ordinances of the Col- 
lege ; within which period all the Lectures to be delivered 
in the said College, shall be given, except the Lectures on 
Botany, and such other Lectures as the Regents shall judge 
will be delivered with more advantage at a different season. 

§ 12. And, for-animating and encouraging the Students of 
said College, to a laudable diligence, industry and progress 
in Medical science, Be it enacted, That the said Regents and 
their successors, shall, by a written mandate under their 
privy seal and the hand of their President or Vice President, 
have full power and authority to direct the Medical faculty 
of the said College, to hold Public Commencements, either 
on stated annual days, or occasionally, as the future ordi- 
nances of the said institution may direct; and at the said 
Commencements to admit any of the Students of the said 
College, meriting the same, (whose names shall be several- 
ly inserted in the said mandate) to the office and profession 
of Surgeon, or to the degree of Batchelor or Doctor of Me- 
dicine ; and it is hereby enacted, that the President er Vice- 
President shall make out and sign with his name, diplomas 
and certificates of the admission to such offices or degrees, 
which shall be sealed with the Public or Greater Seal of the 
College or Corporation, and delivered to the Graduates as 
honourable and perpetual testimonials of such admission ; 
which diplomas or certificates, if thought necessary for do- 
ing greater honour to such graduates, shall also be signed 
by the names of the different Professors or Lecturers, or as 
many of them as can conveniently sign the same: Provided 
always, That no Student or Students, within the said Col- 
lege, shall be admitted to any such offices or degrees, or 
have their names inserted in any mandate for that purpose, 
until such Students shall have been first duly examined and 
thought worthy of the same at a Public Examination of Can- 
didates, to be held previous to the day of Commencement, 
‘n the said College, by and in the presence of the Regents 
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and other p«rsons, choosing to attend the same; and sha 
also have undergone such previous private examinations, 
and have performed such exercises as shall be prescribed by 
the future ordinances of the College: And provided further, 
That no Student or Students in the said College, shall be ad- 
mitted to the degree of Doctor of Medicine, unless he or 
they shall have attended Lectures in the said College during 
two Terms, and shall, during that period, have attended 
each of the Lectures prescribed by the ordinances, for at 
least one term: and shall also have written and caused to be 
printed, a thesis or theses in the Latin or English language, 
and shaii publicly defend the same on the day of Commence- 
ment: But the Regents of the College shall, at any time, 
have power to consider the having attended Lectures in any 
other Medical Seminary of established reputation, and for 
equal space of time, as equivalent to having attended one of 
the Terms above prescribed. 

§ 13. dnd be it enacted, That the Regents shall, at any 
time, have the power of conferring the honorary degree of 
Doctor ot Medicine on any Physician, who has practised 
Physic for twenty years, within the State of Maryland ; and 
of conierring the honorary degree of Batchelor of Medicine 
on any one who has practised Physic for ten years within the 
same. 

§ 14. And be it enacted, That every Licentiate of the 
Board of Medical Examiners, who shall have practised Phy- 
sic for five years within this State, shall have a right to de- 
mand and receive from the College aforesaid, a Surgeon’s 
Certificate, free of all expense, except the sum of one dol- 
lar to the Register or other such officer of the College for his 
trouble in making out the same. 

§ 15. And be it enacted, That the right of the said College 
to conier degrees, shall not take place until Professors shall 
have been appointed, and one course of Lectures delivered 
upon the several branches of Anatomy, Chemistry, Materia 
Medica, and the practice of Physic: Provided, That nothing 
in this act shall be construed to prohibit the said Regerts 
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from conferring, at any time, the honorary degrees before 
mentioned ; or from admitting at any time, to the degree of 
Doctor of Medicine, such persons as may be appointed Pro. 
fessors in the College, on thdis performing such Exercises 
and duties as may be prescribed by the ordinances. 

§ 16. And be it enacted, That until further arrangements 
be made by the Regents of the said College, Fohn B. Da- 
vidge, I. D. and Fames Cocke, M. D. shall be joint Profes- 
sors of Anatomy, Surgery and Physiology ; George Br: wn, 
M. D. shall be Professor of the Practice and Theory of Me- 
dicine; Fohn Shaw, J. D. shall be Professor of Chemistry ; 
Thomas E. Bond, M. D. shall be Professor of Materia Me- 
dica, and William Donaldson, M. D. shall be Professor of the 
Institutes of Medicine; and the said Professors, or any 
three of them, shall appoint the time and place of the first 
meeting of the Regents of the said College, giving one week’s 
notice of it in two newspapers published in the city of Bal- 
timore. 

§ 17. And be it enacted, That all Students who matricu- 
late in the said College, previous to the first day of January, 
and attend any of the Lectures therein, to the end of the 
course, shall be considered as having completed a Term. 

§ 18. And be it enacted, That the Medical and Chirurgical 
Faculty of the State of Maryland, shall be considered as the 
patrons and visitors of the said College; and their Prest- 
dent, for the time being, shall be Chancellor of the College ; 
and the Medical Faculty of the said College, shall give in 
to the said Medical and Chirurgical Faculty, at each of their 
biennial meetings, a report of the progress of learning, in the 
said College, and of such other particulars as they shall think 
fit to communicate. 

§ 19. And be it enacted, That in case, at any time hercaf- 
ter, through oversight, or otherwise through misapprehen- 
sion and mistaken construction of the powers, liberties and 
franchises in this Charter or Act of Incorporation, granted 
or intended to be granted, any ordinance should be made 
by the said Corporation of Regents, or any matters done and 
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transacted by the Corporation, contrary to the ten or there- 
of—all such ordinances, acts and doings shall, of themselves, 
be null and void: Yet they shall not, in any Court of law; 
or by the General Assembly, be deemed, taken, interpreted 
or adjudged into an avoidance or forfeiture of this Charter 
and Act of Incorporation ; but the same shall be and remain 
unhurt, inviolate, and entire, unto the said Corporation of 
Regents, in perpetual succession; and all their acts, con- 
formable to the powers, true intent and meaning hereof, shall 
be and remain in full force and validity, the nullity and 
avoidance of such acts to the contrary notwithstanding. 

§ 20. And be zt enacted, That this Charter and Act of In- 
corporation, and every part thereof, shall be good and avail- 
able in all things in the law, according to the true intent and 
meaning thereof; gnd shall be construed, reputed and ad- 
judged, in all cases, most favourable on behalf and for the 
best benefit and behoof of the said Regents and their succes- 
sors, so as most effectually to answer the valuable ends of 
this Act of Incorporation towards the general advancement 
and promotion of Medical knowledge. 


—_ 


I CERTIFY, That the aforegoing is a true copy from the 
original, passed both branches of the Legislature, on the 


eighteenth day of December, one thousand eight hundred 
and seven. 


Test. JOHN BREWER, Clk. H. Del. 
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College of Medicine, of Maryland. 
Courses of Lectures will be delivered in this Institution 
next winter on the following subjects : 
1. On Anatomy, Surgery, and Physiology, by John B. 
Davidge, M. D. and James Cocke, M. D. 
2. On the Practice and Theory of Medicine, by Nathaniel 


Potter, M. D. | | 
3. On Chemistry, by Elisha De Butts, M. D. 


4. On Materia Medica, by Samuel Baker, M. D. 


The courses of Lectures will commence on the first Mon- 
day in November, 1811. 


By order of the President, 
JAMES COCKE, Sec’ry. 


Licentiates admitted to practice Physic and Surgery, in the 
State of Maryland, at the meeting of the Boardin Fune, 
1811. 


JonatHan Waters, Benepict I. Semmes, 
Rosert Dawson, I. B. Tayror, 
Joun S. Srockert, Witt N. Luckey, 


Henry Sronestreet, Corsin Amos, 
Sranisuaus Coomes, Cnarits D. Bavce. 


4t a meeting of the Regents of the University, held at New 
York, pursuant to adjournment, in the Senate Chamber, on 
the 1st of April, 1811: 
Resolved, That the following appointments be and hereby 
are made in the College of Physicians and Surgeons in the 
city of New York, to wit : 


Samuel Bard, M. D. President, 
Benjamin De Witt, M. D. Vice Presidents. 
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Wright Post and John Augustine Smith, Joint Professors 
of Astuitciawl Surgery and Physiology. 

David Hosack, M. D. Professor of the Theory and Prac- 
tice of Physic and Clinical Medicine. 

William James Mac Neven, M. D. Professor of Chemis. 
try. 

John R. B. Rodgers, M. D. Professor of Obstetrics, and 
the Diseases of Women and Children. 


Edward Miller, M. D. Professor of Therapeutics, and 
Clinical Medicine. 
William Hamersley, M. D. Professor of the Institutes of 


Medicine. 
Samuel L. Mitchell, M. D. Professor of Natural History. 


James S. Stringham, M. D. Professor of Medical Juris- 
prudence. 

Archibald Bruce, M. D. Professor of Mineralogy and 
Pharmacy. 

John D. Jaques, M. D. Treasurer. 

John W. Francis, Register. 


And that all former appointments made in the said Col- 
lege of Physicians and Surgeons be, and the same are hereby 
revoked. 


A true extract from the minutes, 


Fr. BLOODGOOD, Sec’ry- 
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Translated from the Bulletin de la Societe de la Medicine. 


DEATH OF FOURCROY. 


THE medical faculty was yet deploring the loss of several 
of its professors, when a new object of affliction was added 
to the mass of regrets, so profound and so recent. Count 
Fourcroy died suddenly, on the morning of the 16th Decem- 
ber, 1809, of an apoplectic fit; at the tomb, D. Thouret, in 
the name, and as Dean of the Faculty of Physic, pronounc- 
ed the following discourse : 

Profound grief reigns in this assembly; from every side 
breaks forth regrets ; what bounds, what limits can be given 
to them! 

What a man hath death torn from us? What talents are 
this day swallowed up in the grave? A glory earlier than 
usual, had announced what he was going to be. It seems as 
if fate had foreseen that nature would circumscribe his ca- 
reer, and had willed him a recompense. Scarcely had he left 
the benches—what do I say—he still sat among us—when 
we already marked the place that he was destined to hold 
among the most illustrious men. In the first bloom of his 
years in the midst of his fellow students, he made attempts to 
excel in the science of that professorship which he has car- 
ried to so high a degree of perfection. 

A pupil of the celebrated Bucguet, he soon became his 
rival; and the teaching of chemistry which that learned pro- 
fessor, as it were, bequeathed him, lost nothing of the splen- 
dour which its first master had given it. 

Talent in him was animated with that strong passion which 
alone can produce entire success. He sought all opportuni- 
ties of displaying it, at the same time that all the establish- 
ments vied with each other in affording them to him, and in 
soliciting his support. 

Who can properly paint that indefatigable activity which 


rendered him equal to all his duties to all the labours of his 
13 





